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Completely new Bullard Cut Master V.I.L. 
Model 75 uses TIMKEN’ bearings to 
insure extra load capacity, top precision 


O reduce power losses and pro- 

vide highest efficiency at point 
of cutting, The Bullard Company 
engineers chose Timken® tapered 
roller bearings for the Bullard Cut 
Master Model 75, a completely new 
design of vertical turret lathes. 
Timken bearings are used in the table, 
headstock, feed and traverse mech- 
anism, side, ram and turret head drives 
and other applications throughout 
the machine. They have been selected 
to meet the service requirements at 
each vital point with maximum effi- 
ciency. From 160 up to 196 Timken 
bearings are used according to the 
number and types of heads selected. 


Timken bearings have extra load- 
carrying capacity that results from 
line contact between rollers and 
races. Tapered construction permits 
preloading, so deflection is kept to 
a minimum, and constant accuracy 
is maintained. Radial and thrust 
loads can be carried in any combi- 
nation. Timken bearings are geo- 
metrically designed to roll true and 
precision manufactured to live up 
to their design. They hold shafts 
in rigid alignment, insure accurate 
gear mesh. 

We take every step possible to 
make Timken bearings the best.We 
even make our own steel so we can 
control quality from beginning to 
end. We're the only U.S. bearing man- 
ufacturer that takes this extra step. 


Make sure the machines you build 
or buy have bearings with the trade- 
mark “Timken”. They’re number 
one for value. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: “TIMROSCO”. 


a 


This symbol on a product means 
its bearings are the best 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 























BULLARD design of table bear- 
ing construction uses Timken 
tapered roller bearings for long 
life, troubie-free performance. 








NOT JUST A BALL CD NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> 
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BEARING TAKES RADIAL ® AND THRUST —-(@)— LOADS OR ANY COMBINATION =p: 
i 





















— = 


ORDNANCE 


LAN D 





°° § EA - ATI OR 


The 
Magazine of 
Scientific 

and Industrial 


Preparedness 





VOL. XXXIX 


JANUARY-FEBRUARY 1955 






NO. 208 





he 


ke 


+ 


The Cover.—lWcighing about 60 tons 
and armed with high-veloctty 120 
mm. gun and caliber ; and .5 
machine guns, the Ta3E1 tank com 


bines the characteristics of mobility, 
firepower, and protection to a high 
degree. 


Editor: Leo A. Codd. Managing 
Editor: R. E. Lewis. Editorial Staff 
M. L. Van Horn, R. K. Smith 


Contributing Editors: J. J. O'Con 
nor, F. W. Foster Gleason, Burton 
O. Lewis, T. K. Vincent, J. M. P 
Wright, R. J. Warfel 


Staff Assistants: G. ( Anderson, 
W. P. Cooke, G. M. Crump, F. G 
Ferriter, M. E. Ferriter, G. Y 
K. C. Hankey, A. Orwiler, D. P 
Perakis, E. W. Rendeln-an, B. M 
Rounds, M. P. Stevens, M. J. Web 
N. A. Woodhous 


Garza, 


{dvertising Representative : Thomas 


O. Woolf & Son, Inc., 70 E. Forty 
fifth Street, New York 17, N.Y 


Orpnance is published bimonthly 


by the American Ordnance Associa 
tion, 708 Mills Building, Washing 
ton 6, D.C. Entered as second-class 
matter, August 14, 19 t the Po 
Office it Washington, D.( inder 
the Act of March 1879. Addit 
second-class entry at the Post Office 
at Richmond, Va. Subscription rate 
Continental United States and 
sessions, $4.50 annually im advai-ce 
foreign, $6.00. Copyright 1955 by the 
American Ordnance Associaticn. Tith 
registered United State Patent Of 
hee Six weeks notice reTore next 
publication date required for change 
of address. FrrePower and Locistics, 


formerly published by the American 


Ordnance Association, are now com 
bined with OrpNANCE magazine 





FEATURES 


Ce Pe ) ek eg 
Photograph of the Army's 120-mm 
Hon. Frank D. Newbury 
Official Army photo cf the 


gun tank 


Issistant Secretar fl 


The Armament Engineer i 
There is no substitute for trained montis ver im the 

Progress in Air Power 
Both speed and altitude of 


our aircraft have been effectivel 


Ready Reserves aged George 
We must have trained citizen-defenders for immediate n 


New Tank Buster... , te 
The BAT can defeat the heaviest types + of armors red chicles 


Recent Naval Aircraft 


Photographs of the F7U-3P photographic airplane and thi 
Mobility—Key to Victory 


Vodern armor is ! » fulfill the decisive réle in at 


Maj. J 


loped t to increase the striking power 


est suited t 


Airborne Training 
Paratroopers are dez 


Industry and Diode ; 
Codperation between industry and the armed forces must be 


Giant and Giant Killer 


Photographs of the British Victor bomber and the Folland 


eee eee gw tt et) ge 


An historical survey of knives and bayonets used by Americ 


Lieut. Col. Ge 
j 


Key to Conversion 
Industry 


Armament and World Peace 


} 


An editorial on the achievement of national security through 


Air Power for Security 


in account of the Thirty-sixth 


innual Industrial Prep 


Industrial Preparedness 
Bulletin on the pr 


DEPARTMENTS 


J 


f the A.0O.A. Technical Divisions 


O”GreSS ¢ 


Recent Patent 


New 


BN Be 
a 7 
UAB 


Atomic Energy. .. . 
Month by Month ... 
Association Affairs . 

Materials Progress. . . 600 


Deveiop 


Index 


ARMAMENT TECHNOLOGY 


Nonmagnetic Minesweepers 


Comdr. R. L. Karl and Lieut. Comdr. J. H. Thornton, Jr. 657 
Spec tally des jned craft ; ract the thre at i undersca arfaré 
Better Truck Tires oe ee he Fae W. D. E ngland 661 
Py riormance a sign, and yathetic-ru r content h ave bec ased 


Fungus Control 
Electronic 

Maintenance “Salesmen” . 
The I MT1SI 


uipment must be protected against 


Maj. 


must stimulati 


rapid deter 
Thomas 


m Ordnance Batt interest 





Armed I 


. Gen. Nathan F. 


Ir. L. B. Hedge 553 


Maj. W 


of our forces 


Charles A. Dana 565 


Integration Committees are invaluable in speeding mobilization 


Book Reviews . : a. 


of Advertisements . 671 


Louis re Greenhood 664 



















































. . Front Cover 


Frontispiece 


cations } nomecring 


545 


wees 
Twining 546 
mecrcascd 


F ‘ielding Eliot 550 


ftom 


13D Skywarrior 


illiam G. Bell 557 


mic warjare 


ames H. Tate 561 


maintained 


Vidge fighter 
B. R. Lewis 570 


an forces 


orge S. Quick 572 


id C ommutices 


DB < ; ‘ : 608 
ments i. 


a. “McDonald 667 


fenance 











TROUBLE YOU CAN'T STOP 


FOR TV... IT DODGES | 


1g | 


J 








Radio Relay station on route between Chicago, Ill., switching equipment enables a TV picture to skip 
and Des Moines, lowa. Every fifth or sixth relay- out of a troubled channel and into a stand-by 
ing tower is a control station, where high-speed protection channel faster than the eye can wink. 


There’s no way to stop atmospheric changes that clear channel. The entire operation takes 1/500 
threaten television with “fade.” But, for TV that of a second. When the fade ends, the picture is 
travels over Bell’s Radio Relay System, Bell Lab- switched back to the original channel. 
oratories engineers have devised a way te side- This is an important addition to the automatic 
step Nature's interference. alarm and maintenance system that guards Bell’s 

When a fade threatens — usually before the Long Distance network for television and tele- 
viewer is aware—an electronic watchman sends phone calls. It marks a new advance in Bell 
a warning signal back by wire to a control station Laboratories’ microwave art, developed to make ' 
perhaps 200 miles away. An automatic switching your Long Distance telephone service, and your 
mechanism promptly transfers the picture to a TV pictures, better each year. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields. 


& 
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the CAT’ No.6 
Shovel is No. 1 


for stockpiling, 


loading 


Wherever big stockpiles of material have to be handled, 
the Caterpillar No. 6 Shovel is proving itself as the 
most efficient unit in the field. 


Industrial Aggregate Co., of Minneapolis, Minn., 
is a major supplier of washed sand, buckshot gravel 
and standard aggregates for the surrounding area. At 
its large stockpile in northeast Minneapolis a Cat No. 6 
Shovel loads some 500 tons of material a day, in addi- 
tion to bulldozing around the yard. Average time for 
loading a 7-yard truck is only 76 seconds. 
A. J. Egan, general manager, says: “This shovel 
is giving us good service. We like the hydraulic con- 
trols that make truck-loading easy. It’s a good machine 


—that’s what we expected of Caterpillar-built products.” 


The bucket of the Caterpillar No. 6 Shovel is 8 feet 
wide, with a capacity of 2 cubic yards. Its replaceable 





cutting edge is specially hardened for long wear. 
Rugged box-section lift arms are cross-braced for extra 
strength, and provide high lift for easy loading. 


This big yellow machine is built to do more work, 
at lower cost, and to stay on the job longer than any 
competitive unit. Factual records prove its economy 
and high production. Your Caterpillar Dealer will gladly 
give you a demonstration—on the job. 
You can depend on him for prompt, 


reliable service. Call him today. 


CAN PARTS 


FARTS Woe Cam THOTT 


Caterpillar Tractor Co., Peoria, Ill., U.S.A. 


CATERPILLAR’ 


Cat and Caterpitiar are registered th acemarks 





Suppose, 
like these designers, 
you just want to 
eliminate trouble 


YORK CORP. —use sleeve-type load and thrust bearings of CATERPILLAR TRACTOR CO.—uwse solid aluminum 
cast aluminum alloy that last 20,000 hours and more. They solve 
service problems, carry heavier loads, are e:sier to machine, pre- 


vent shaft damage. lower percentage of failures than previously used materials. 


----------- 


(quia Rey bY 
WAN mc 


FAIRBANKS, MORSE & CO..-switched from steel- 
backed or bronze-backed babbitt to solid aluminum for crankshaft 
bearings. They report an increase of at least 10 times in bearing 
life, with added advantages of corrosion resistance, freedom from 
shaft damage and reduced rotating weight. 





SCHRAMM, INC.—use an entire rocker arm cast of Alcoa 
Aluminum bearing alloy. They avoid costly forging dies for steel 
arms and costly machining necessary for conventional bushing inserts. 
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for main connecting rod and thrust bearings in their tractor. In 
addition to longer life, the solid aluminum bearings showed a much 





























@ There were three points in manufacturing history when de- 
signers could have demanded 24-karat gold for bearings. It 
happened once during World War I, when the Liberty Engine 
was born. Again when the Luftwaffe became the scourge of 
World War II skies. It happened when Rolls Royce built 
their Bentley automobile for millionaires. 

What did these designers use when they could have 
demanded anything? ALUMINUM. And because of their 
early conviction that aluminum was the finest bearing 
material obtainable, scores of companies today are switch- 
ing to solid aluminum bearings. 

What do they get from aluminum that neither babbitt nor 
bronze nor any multimetalic combination offers? No bond 
t problems. One-piece aluminum bearings take tremendous loads 
























they know aluminum embeds particles almost as well as babbitt 
—far better than bronze. 

Who will be next to quadruple the life of his bearings? It 
could be the man who fills out the coupon below. 


§ ALUMINUM COMPANY OF AMERICA 


850-A Alcoa Building, Pittsburgh 19, Pa. 
| Gentlemen: | would like to discuss aluminum bearings with an | 
| Alcoa sales engineer. : 
| Neme . tia Tithe | 
Compony | 

Street and Number 
| City Zone Stote I 


ALCOA 0 








' * without failure. 
Where additive oils are used, these engineers specify 
aluminum, knowing its natural corrosion resistance protects ALL PA 3 Pa LAA 
h Ww C é ikely / KNOW ¢ i n’s swifl 
them. Where hot spots are likely, they kno aluminun ift Absteidentnen wbnnenniec Ok inamatih 
thermal conductivity lessens seizures. Where dirt is a problem, 
h 
= 
| | 
| 
: 7 
| | 
| | | 
| 
| 
| | | 
| | | 
| | | 
| 
i | 
| 
| : | 
| | 
» | MORGAN CONSTR. CO.—use solid aluminum for their | NORDBERG MFG. CO. — use full, round, solid bushings of l 
| Morgoil Roll Neck Bearings in rolling mills. They report longer life Alcoa® Aluminum. They prove far superior to babbitt-—give longer 
than previously used steel-backed cadmium bearings, better cor- | life—lessen maintenance interruption. Over 20,000 operating hours | 
| rosion resistance, better performance at high and low speeds on | without failure. | 
, | both hot and cold mills. | 
| i 
: p—-——————— —— —- —— —— — —— — — ——-- + 
' | 
| 
| 
| | 
| 
| 
| 
| 
: | 
: | 
: | 
7 | 
| 
| : 
4, | | | 
| | | 
| | | 
| | . 
_ | | 
PRATT & WHITNEY —needed a bearing material to with- ] INGERSOLL -RAND co. eer mes on — ings 
| stand the sliding action of steel on their cam bearing. They used a | of solid Alcoa Aluminum for main connecting rod and u é } 
| solid aluminum bearing with excellent scuff resistance saved | Results: longer life and lower cost than steel-backed babbitt, no ; 
| 65 per cent weight ,0t better bearing performance | spoiled crankshafts. ' 
| | 
J 
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World’s first magnesium 84" coil mill. 


NEW, EXPANDED 
high strength/weight ratio, the workability, the 
variety of alloys and general usefulness of mag- 


nesium, are now taking a new look at this ultra- 


light metal. Big reason for this interest is the 
tremendous expansion of Dow facilities, now 


supplying larger quantities of magnesium plate, 


Designers and engineers, long familiar with the 


sheet and extrusions—in shapes, sizes and forms 
... based on the newest volume never before available. 


As a result of Dow research, powerful electro- 


production techniques and Dow’s lytic cells continue to extract magnesium from 


: ; an unlimited source of raw material—sea water. 

many years of experience with the This, plus the expanded production facilities, 
: oe , insures an adequate future supply of magnesium, 
lightweight metal of many uses even for the many new applications being 
, developed. THE DOW CHEMICAL COMPANY, Midland, 


Michigan. 


you can depend on DOW MAGNESIUM 
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QHEFFIELD 
AUTOMATION Gages 





















A Typical Application 


Here the bore of transmission pinions is being honed 
and gaged automatically 

If the actual bore size, after honing, is within 
.0001” of either tolerance limit, white warning lights 
flash on. 

If either tolerance is exceeded, a red or green 
signal flashes and the faulty part is automatically 
ejected. 

When a predetermined number of rejects pass 
through in succession the machine is automctically 
stopped. 

The actual size of each bore, as it is gaged can 
be read on a conveniently located air gage dial 
as built into the machine tool pneumatic circuit. 


The Sheffield Corporation, Dayton 1, Ohio, U.S.A. 
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G.E.’s decade of guided missile progress is symbolized 
by one of the missiles designed and developed for the Depart- 
ment of the Army by General Electric being readied in the early 
morning for flight test at the White Sands Proving Ground. 


GENERAL @@ ELECTRIC 
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ow G.E.’s decade of guided missile 
progress can aid your missile project 


Starting on November 15, 1944, General Electric scientists, This experience is available to aid your missile project. 
following on the heels of our advancing armies, began a study Having participated in all phases of guided missile develop- 
of German rocket development. Since that date, G-E engi- ment and production, General Electric is well equipped to 
neers and scientists, working closely with the Army Ord- handle any missile problem. G.E.’s range of experience in- 
nance Corps, have obtained much guided missile experience. cludes—Propulsion—Guidance—Systems Test—Air Frame. 


GUIDANCE General Electric's 


contributions in programmed, radio 
and inertial guidance have helped 


PROPULSION The highest specific impulse in the history of rocket flight was obtcined by a G-E Industry provide ovr Armed Serv- 
designed rocket engine—a preview of more powerful rocket engines for the guided missiles of the future. ices with reliable guidance systems. 


AIR FRAME Problems in fily- 
ing at record speed of 5,000 mph 
and record altitude of 250 miles 
were encountered in Project Bumper, 


SYSTEMS TEST Over one hundred surface-to-surface missiles, designed for guided missile research where a Wac Corporal rocket was 
and development, have been flight tested by General Electric personnel for the Army Ordnance Corps. “bumped” from a V-2 in full flight. 


For detailed information on how G.E.’s experience in complete guided missile systems as well as sub-system develop 
ment and production can aid your missile project, contact your nearest G-E Apparatus Sales Office. Section 224-2, General 


Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





IBM announces 
the most POWERFUL 


of all electronic giants . . . th 


Designed and built by International 
Business Machines Corporation for 
the United States Navy, the NORC 
(Naval Ordnance Research Calcu- 
lator) is now working to help build 
up America’s strength. 


NORC is the fastest, most powerful 
electronic calculator in the world. 


This “giant’’ among electronic giants 
sets a new pace for an age where 
supersonic speeds have become com- 
monplace. NORC’s abilities are 
truly phenomenal. 


A floating decimal, high-precision 
calculator, NORC can solve prob- 


lems of terrific complexity at speeds 
many times faster than any other 
electronic data processing machine 
the world has ever known—even 
faster than other outstanding giants 
produced by IBM. 


NORC is only one example of IBM’s 
acknowledged leadership in the rapid 
advance of electronic fact-finding 
machines. IBM makes a complete 
line of EDPM—Electronic Data 
Processing Machines—for large and 
small businesses, for scientific re- 
search, for engineering calculations, 
for handling routine accounting work 
faster and at less cost. 


TRADE-MARK 


WORLD'S LEADING PRODUCER OF ELECTRONIC ACCOUNTING MACHINES 


INTERNATIONAL BUSINESS MACHINES CORP. «+ 


590 MADISON AVENUE, NEW YORK 22, N. Y. 
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r Serene So ee only 
what the NORC can do 


IN 31 MILLIONTHS OF A SECOND 
multiply two thirteen-digit figures .. . 
23689.12941062 
X 867124051.0296 
20541413859901 255052174352 i 


and automatically place the decimal cor- 








' rectly. ' 
Lower eeeecesesereceseseseses| 

IN ONE SECOND... ; 
i “read” or “write” more than 70,000 digits : 
i from a magnetic tape unit... roughly 


equal in recording speed to 14,000 typists ‘ 
working at one time. , 


IN ONE DAY... 

perform hundreds of millions of opera- 
tions without a single error—the equiva- 
lent of 1,000 people computing all their 
lives without making a mistake. i 
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ORDNANCE 

_ MANUFACTURERS 
















KAISER ALUMINUM 
NOW PRODUCES 


LY 


Erie forging plant will provide 


ordnance manufacturers with continuing supply of 


high quality forgings plus nationwide service 


Recentiy we acquired one of the nation’s three 
major aluminum forging plants on a long term lease. 


The plant is located on a 57-acre site in Erie, Pa. 


This modern, diversified plant, built in 1943, has long 
been known for the high quality of the aluminunn forg- 
ings produced. Forging equipment includes a wide va- 
riety of hammers and presses fully complemented by 
engineering, die sinking, laboratory, and inspection 
facilities. 


The Erie plant produces aluminum die forgings 


Setting the pace ...in growth, quality and service 


from the smallest size up to 150 pounds as well as hand 
forgings up to 700 pounds. It has a rated capacity of 


12 to 15 million pounds per year. 
The plant is manned by highly skilled men with years 


of experience in aluminum forgings. 


Better service for ordnance manufacturers 


For years we have been a major supplier of aluminum 


in many forms to ordnance manufacturers. The ac- 
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FORGINGS 


Another major step 
in Kaiser Aluminum Expansion 


quisition of the Erie plant makes it possible for us to 
bring important benefits to these customers. 


Sales service—The addition of aluminum forgings to 
our wide range of mill products enables our nation-wide 
sales force to increase its service to our customers. Per- 
sonal attention is given to every order from the time it 
is received until the forging is delivered to the customer. 


Engineering service —We are increasing the present 
staff of experienced engineers. These men are highly 
skilled in die and forging design in the ordnance field 
and are available for customer consultation. 


Quality control—Trained laboratory personnel, us- 
ing the most modern testing met.iods and equipment, 
assure highest quality forgings tc meet the rigid speci- 
fications of the ordnance industry. 


Production control—The most modern methods of 
production control are employed to expedite material 
flow, die making, forging and finishing operations, thus 
maintaining shipping schedules. 


As the eleventh major Kaiser Aluminum plant, the Erie 
forging works will carry forward our program for fur- 
ther integration and diversification of operations and 
products. 


We have been producing forging stock at our rod, bar 
and wire plant at Newark, Ohio for a number of years. 
We will continue to supply the industry in addition to 
meeting our own needs for quality forging stock. 


Our increased product diversity, greater production 
capacity and unsurpassed sales and engineering service, 
ideally equips us to work with ordnance manufacturers. 


For immediate attention to your aluminum forging 
needs, contact any Kaiser Aluminum sales office listed 
in your telephone directory. Kaiser Aluminum & Chem- 
ical Sales, Inc. General Sales Office, Palmolive Bldg., 
Chicago 11, Illinois; Executive Office, Kaiser Bldg., 


Oakland 12, California. 


— Keiser Aluminum 


January-February 1955 




















Over 2200 scientists, engi- 
neers, draftsmen, testers and 
other technical personnel in 
the GPE Companies work in 
the fields covered by this chart. 


THE 





The producing companies of General Precision Equipment 
Corporation are engaged in the development, production and 
sale of advanced technological products. These products all 
have a broad common base: 1) they represent precision equip- 
ment in some form; 2) they derive from similar fields of tech- 
nical competence; 3) they save labor, increase productivity, 
or achieve results which cannot be attained with even limited 
use of on-the-spot manpower. 

A general view of the technical capacities of the GPE 
Producing Companies is given in the chart. But the chart 
cannot show the very close interrelation of these capacities 
nor the highly flexible application of facilities, techniques 
and capabilities which exists among these companies. This 
is achieved through GPE’s basic operating policy—Coordi- 
nated Precision Technology. 


GPE Coordinated Precision Technology operates in all 
areas—in research, development and manufacture. The record 
of the GPE Producing Companies in solving advanced tech- 
nological problems and meeting the demand for high speed, 
precision, reliability, light weight and compactness at com- 
petitive prices is the result of this coordination, the constant 
application of the newest and most highly advanced tech- 
niques, and unremitting insistence on highesi quality. 


Perhaps the most conspicuous advantage of GPE Coordi- 
nated Precision Technology is that the concept and develop- 
ment of equipment and systems, and of solutions to the 
underlying technical problems, are not restricted by being 
confined to the specialized techniques of a particular field. 
In short, GPE Coordinated Precision Technology permits 
each company to seek the optimum solution for the customer 
by the application of all relevant techniques within the total 
capacities of the entire group. Address inquiries to: 


GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


PRODUCING COMPANIES 


SERVES INDUSTRY 


tHRoucH ¢Qg7iinated — 


C 
cPrpACITIES OF THE 


DUCING COMPANIES 


HYDRAULICS 
and LIQUIDS HANDLING 


PROFESSIONAL and INDU 
STR 
TELEVISION EQUIPMENT 


INSTRUMENTATION 


SERVOS and CONTROLS 


AUTOMATIC COMPUTERS 
and COMPONENTS 


ULTRASONICS 


RADAR and MICROWAVE 


MOTION PICTURE 
and SOUND EQUIPMENT 


OPTICAL DEVICES 
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One of a series telling 
how the producing companies of 
General Precision Equipment Corporation 
ore contributing to America’s progress. 


precision technology 
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é OO) Manufacturing and product development 
OOO Manufacturing, product development and research 
OOD Pitot manufacturing, product development and research 
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Missiles by DOUGLAS 


A box score of 15 years continuous participation 


in designing and building guided missiles for the Air Force, Army and Navy 


Already key cities have the protection 
of a guided missile which can destroy 
the swiftest stratospheric bombers. This 
is Nike, operational result of long and 
versatile missile experience. 

Douglas association with rockets and 
guided missiles has seen this company 





Depend on DOUGLAS 
Nua 


528 





at work with other industrial leaders 
and our Armed Forces—to move missile 
development from a dream of push- 
button warfare to a solid reality. You 
saw it in the Bumper Wac research 
rocket, world altitude champion, in Hon- 
est John—field artillery rocket with high 

explosive or atomic wallop— 





in missiles of every type... air to air... 
air to ground . . . ground to ground... 
ground to air. 

Douglas leadership in rocket airframe 
design has helped give us operational 
missiles in a relatively short span of time. 
Security cloaks even greater advances 
which are now on the way. 


First in Aviation 
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te IMPORTANT PART OF AN EXPANDED BUILDING 

PR ACTICAL SERVICE FOR AUTOMATION EQUIPMENT 
The Process Equipment Division of the W. F. & John Barnes 
ENGINEERE 53 Company now provides complete facilities for designing and 
fabricating standard or special conveyor units and systems. The 
D four units illustrated are typical of the hundreds of conveyor 
installations designed and built from standard components to 
meet the exact need of the particular job to be done. Every Barnes 
;, ; CONVEYORS unit is a “tailor-made” system that is “practical-engineered” to 
see increase work handling efficiency by eliminating the more 

hazardous and laborious manual operations. 

\ Here at Barnes, you'll find the varied engineering and creative 
iow designed a nd skills, plus over 75 years of machine building background, to 
help you solve many troublesome production problems. And, 
because all planning, engineering, and manufacturing efforts are 


: built {0 fit your needs closely coordinated, you have available a complete “Automation 


Equipment Service” from one convenient source. 





Shown above is a conveyor now in use at o mid- 
west ordnance plant. Conveyor ‘automatically 
receives billets from bank of seven cut-off machines 
Shells are delivered at uniform intervals to the 
next machining station. 








4 A leading avtomotive manufacturer uses this Bornes Shown here is a wire-mesh tyne, voricble speed Here is o Barnes Conveyor in operation on an appliance 

Conveyor to carry cast iron chips away from machine conveyor designed for carrying small work parts from production line. Metal cylinders are moved by the 

of tools. Chips are carried on a heavy drag-type conveyor- a machine. It is widely used for general work-handling conveyor through «@ washer to the next point of 
elevator and dropped in a tote box. and can be built to handle the required length and operation. 







width of the workpiece. 











ASK FOR AN ANALYSIS OF YOUR GET THIS 
WORK-HANDLING PROBLEMS NEW BROCHURE 






Find out how these unique creative and special- Write today for copy of 
ized resources can help you cut costs. Your Conveyor Units and Systems 
problem will be given expert and individual You'll find 27 solutions 
attention. to material handling problems 





W. F. & JOHN BARNES COMPANY Process Equipment Division 
308 SOUTH WATER STREET e ROCKFORD, ILLINOIS 


BARNES 
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USAF DESTROYS UNSEEN TARGETS: 


PLANES USE RADAR BOMBSIGHT 


THE STORY BEHIND THE STORY: 


2 You've read headlines like the one 
above, reporting the precision of Air 
Force bombing—during tests. Within 
hours after an aggressor attack, you 
would read them again—reporting deadly 
counteraction. Night or day, regardless 
of weather, America can carry out its 
policy of instant retaliation to any 
aggressor—in any part of the world. 


» Now in large-scale production, the Air 


530 


Force K Bombing System combines 
automatic navigation with all-weather 
identification and bombing of any target. 
With the aid of the Sperry Gyropilot* 
Flight Control and the K System, the 
crew flies the high-speed bomber to the 
target area. Using the Sperry-designed 
Bombing Navigational Computer, the 
bombardier locates the target optically, 
or if hidden, by radar. The effects of 
speed, altitude and wind on the falling 
bomb are automatically computed, ena- 
bling the bombardier to score direct hits. 
In simplifying the complex job of bomb- 


neers 


ing at extreme altitude from high speed 
jets, the K System permits more time and 
flexibility on the bomb run . . . more cer- 
tainty of “mission completed.” 


a There’s little resemblance between this 
automatic “brain” and the first bomb- 
sight developed by Sperry for use in 
World War I—a simple telescope and 
range scale no larger than an egg beater. 
But both were made possible because a 
military-industry team anticipated the 
needs of modern defense — then met 
those needs with a strategic bombing 
program which authorities credit with 
helping to prevent a new global war. 


*T.m. REG. U.S. PAT. OFF 


sPth AY GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION * GREAT NECK. &.¥ 
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it makes every step a safe step 


You'll find safety signs posted all through any well- 
run plant. But usually nothing about underfoot 
safety. Yet sure footing should be a key factor in 
any plant-wide safety program. 

Millions of workers need the wall ing-working 
safety provided by Blaw-Knox Electroforged® Steel 
Grating. Rigid, built in one piece, with non-slip 
twisted crossbars, it makes ideal floors, platforms, 
walkways, catwalks and stair treads. It is easy to 
install and maintain. 

In addition to providing underfoot safety, Blaw- 
Knox versatile steel grating protects danger spots 
throughout a plant. For example, it makes a safe 
cover for an open pit or light well, a protective guard 
for a fan, a sturdy section of shelving. And it pro- 


vides maximum open area — for added ventilation; 
light and see-ability. 

Both indoors and outdoors, throughout all indus- 
try, Blaw-Knox l£lectroforged Steel Grating and Stair 
Treads make any plant a safer, better place to work. 

Steel grating, however, is only one of many 
Blaw-Knox contributions to provide safer working 
conditions, improve production, reduce costs, make 
better products possible. 

Among the various products and services listed 
below, you may readily find several that can prove 
a profitable investment for your business. 


BLAW-KNOX COMPANY 
Farmers Bank Building + Pittsburgh 22, Penna. 


before you buy, see if Blaw-Knox makes it 
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National Alloy Division 


Blaw-Knox Equipment Division 

Pittsburgh 38, Pa. and Elyria, Ohio 

Chemical and Process Equirp:nent 

Clamshell Buckets 

Gas Cleaning Equipment 

Open Steel Grating 

Radio, TV and Transmission 
Towers 

Road Paving Machinery and 
Construction Equipment 

Steel Forms for Concrete 
Construction 

Steel Plant Equipment 
Cooled Doors, Frames, 
Reversing Valves, etc., 
for High Temperature Furnaces 


Water 


Buflovak Equipment Division 
uffalo 11, N.Y. and Mora, Minn 

Chemical, Dairy and Food 
Process Equipment 


Chemical Plants Division 

Pittsburgh 30, Pa. 

Engineers and Constructors of 
Chemical Process, Industrial, 
Petroleum and Atomic Energy 
Plants 


Foote Const. Equip. Division 
Nunda, N.Y. 

Black Top Road Pavers 
Concrete Road Pavers 


Lewis Machinery Division 
Groveton, Pa. 
Rolling Mills and Auxiliary 
Aachinery for Rolling Steel and 
Other Metals 
Ordnance Equipment 


Power Piping and Sprinkler 
Division 

Pittsburgh 33, Pa. 

Prefabricated Piping for all 
*reasures and Temperatures 

Automatic Fire Protection Systems 

Pipe Hangers 


Pittsburgh 38, Pa 

Alloy Steel Castings for Extreme 
Temperature, Abrasion and 
Corrosion Resistance 


Union Stee! Castings Division 
Pittsburgh 1, Pa 

Heavy Industria! Steel Castings 
Ordnance Castings 


Rolls Division 

(Pittsburgh and Lewis Rolls) 

Pitteburgh 1, P 

Iron, Steel and Alloy Rolls for 
Rolling Stee] and Other Metals 
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Assemblies 


... we can supply them 


Our integrated production service includes 


complete metal treating and finishing facili- 


ties. An experienced engineering staff is avail- 


able to design the tools and dies required to 
produce the items you need, economically 
speedily. Send your specifications for our 


quote 


Write for Catalog No. 100 


Eastern Tool & Mfg. Co. 
Belleville 9, N. J. 


Intricate Shapes 


.. in steel 


. . in copper 


.. in aluminum 
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TRANSPORTATION GASOLINE ENGINES 


Model Cyl. 


Bore 


Stroke Displ 


Bare Engine H.P. 





N4062 
Y4069 
Y4091 
F4124 
F4140 
F4162 
F6186 
F6209 
F6226 


K6271 
K6290 
K6330 
B6371 
B6427 
T6371 
16427 
U6501 
R6513 
R6572 
R6602 
$6749 
$6820 


AAMMMMMAAMAMHMMHAMAHMMHMHHMHHH SSeS eS 


3/6 
IAs 
3 


3/6 
3%s 
3% 
3% 
4 


4 
3% 
3% 
4 
4% 
456 
4% 
4/6 
4\, 
4% 
4% 
4% 
5% 


5% 


3% 62 
3% 69 
3% 91 
4% 124 
4% 140 
4% 162 
4% 186 
4% 209 
4% 226 
4% 271 
4% 290 
4% 330 
456 363 
4% 271 
4% 290 
4% 330 
4% 371 
4% 427 
4% 371 
4% 427 
5% 501 
5% 513 
5% 572 
5% 602 
5% 749 
5% 820 


26 @ 3400 RPM 
28 @ 3400 RPM 
36 @ 3400 RPM 
47 @ 3200 RPM 
52 @ 3200 RPM 
58 @ 3200 RPM 
77 @ 3500 RPM 
90 @ 3500 RPM 
99 @ 3500 RPM 
97 @ 3000 RPM 
108 @ 3000 RPM 
125 @ 
138 @ 
15 @ 
123 @ 
145 @ 
124 @ 3000 RPM 
142 @ 3000 RPM 
144 @ 3000 RPM 
169 @ 3000 RPM 
178 @ 2600 RPM 
180 @ 2800 RPM 
200 @ 2800 RPM 
212 @ 2800 RPM 
250 @ 2800 RPM 
277 @ 2800 RPM 


TRANSPORTATION DIESEL ENGINES 


Model Cyl. 


Bore 


Stroke _Displ. 


Bare Engine H.P. 





TD6427 6 
RD6572 6 
SD6802 6 


4% 
4% 
5%s 


4% 427 
5% 572 
5% 802 


116 @ 2400 RPM 
162 @ 2400 RPM 
225 @ 2200 RPM 











It is a significant fact that Red Seal transportation engines 
find their widest acceptance in the really tough jobs where 
extra stamina is a prime consideration. You see more and 
more of them in heavy-duty highway trucks and tractors, 
both as original equipment and as replacements for other 
makes. You see them in buses and taxicabs, and in door- 
to-door delivery vehicles where frequent starts and stops, 
and protracted idling time, impose problems found no- 
where else. The list of Red Seal gasoline and Diesel models 

at the left includes the one best 


power plant for every transpor- 


MUSKEGON ¢« M 


6 EAST 45TH STREET, NEW YORK 17, NEW YORK + 6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS + 3817 SOUTH SANTA rE AVENUE, LOS ANGELES 


58, CALIFORNIA + 910 SOUTH BOSTON STREET, ROOM 1008, TULSA, OKLAHOMA 
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The Facts Behind Allis-Chalmers 
Leadership in Torque Converter Tractors 


Fourteen years of experience . . . eight years with production models 


. - » thousands of torque converter tractors out in the field .. . 


millions of operating hours on every kind of work. 


ODAY’S tractor owners have given their “stamp of 
approval” to torque converter drive —as a key factor 
in the new standards of tractor performance they need 
to meet today’s high production demands. Here’s why— 


Automatic Matching of speed and pull to load and 
terrain conditions . . . more dirt moved every hour, day 
in and day out. 


Hydraulically cushioned protection for engine, clutch, 
transmission, rear end. The entire tractor lasts longer! 
That means less downtime, lower maintenance costs. 


Operators love it! Allis-Chalmers torque converter trac- 
tors are so easy to handle (most shifting is eliminated) 
that operators do a top-notch job all day long. 


Yes, today’s most experienced users are demanding 
and buying torque converter tractors . . . and in this, 
Allis-Chalmers leads the way. 


But, remember, you don’t buy just one feature... 
you buy a tractor, with torque converter drive designed 
as a matched part of the entire machine. This advanced 
drive is only one of the many outstanding features that 
have been developed by Allis-Chalmers research and 
engineering. 


Here are other examples 
of advanced engineering 


All-Steel Box-A Main Frame with one-piece, rear-end 

housing gives improved weight distribution, soaks up 
shocks, provides better equip- 
ment mounting, greater serv- 
icing ease . . . longer equip- 
ment life. 


Service Simplicity of Unit Con- 
struction — Power drive com- 
ponents can be easily removed, 
repaired or replaced without 
disturbing adjacent parts... 
saving time and money. 


RACTOR DIVISION -: 


“Live” Sprocket Shafts — “Live” shafts with straddle- 
mounted bearings permit small, more serviceable seals. 
Double reduction final 

drives with smaller 

gears and shorter, 

heavier shafts mean 

extra ground clear- 

ance, better alignment, 

longer life. 


1,000-Hour Lubrica- 

tion — Tapered roller 

bearings and positive seals on truck wheels, idlers, sup- 
port rollers and final drives extend lubrication intervals, 
cut downtime. 


Hydraulic Booster Steering — Gives operator small trac- 
tor maneuverability with new ease. In addition, self- 
energizing brakes which take hold with a firm, uniform 
grip, provide exact control and sure safety with less 


pedal pressure. 


True-Dimension Track provides maximum ground con- 
tact .. . plus the right design, the best steels for every 
job condition . . . heat-treated for long life with the 
industry’s newest, most complete facilities. 


Oil-Enclosed Track Release 
Mechanism — Operates in 
oil, seals out dirt and mois- 
ture, always in working con- 
dition to provide positive 
protection. 


Technical and practical experience like this, coupled 
with the most modern heat-treating and manufacturing 
facilities, are always available to Ordnance Engineers 
for every phase of product design, development and 
manufacture. 


MILWAUKEE 1, U. S. A. 


ALLIS-CHALMERS 
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1 THE FIRST tractor in the world with WORLD WAR II—The torque converter equipped 
torque converter drive. M-4 military tractor, built by Allis-Chalmers. 


Picture History 
of the 


fe Torque Converter 
: Tractor 





eee ae 
194 THE HD- 19 proved the cefen of comnts hh —_ 
converter drive for big production. Ae 


195 THE HD-20, 175 net engine hp, most ~ 4954" THE HD-15C, 135 net engine hp, brings advan- 


productive tractor in the business, tages of torque converter to a new range of work. 
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HAPPY SAFER LANDINGS! 


Bigger, heavier and faster—today’s carrier-based -air- 
craft take off and land on the same carrier their World 
War II ancestors used, but it’s a lot safer these days. 

Thanks to your Navy’s canted deck principle ... to 
the modern catapults and arresting gear... the acci- 
dent rate has been dramatically lessened. 

E. W. Bliss Company is proud to be a member of the 
research and development team that makes these life- 
saving advances possible, proud to manufacture cata- 
pulting and arresting gear for the Navy’s finest ships, 
proud to have its maintenance specialists chosen to 
service this equipment on 
aircraft carriers. 





Easier getaways, too. Steam 
catapults, built by Bliss in co- 
operation with the U. S. Navy, 
launch jets in any direction 
relative to the wind. 











E. W. BLISS COMPANY 
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BUNDY TUBING COMPANY 





SHEATH FOR HEATING ELEMENT 
(N HAND [RON 












REMARKS Designing a 


new product? Or redesigning 
an old one? Why not avoid 
delays, expense by turning 
your tubing headache over to 
our engineering experts. 
They offer you a wealth of 
problem-solving experience, 
plus the priceless bonus of 
Bundyweld, the only tubing 
double-walled from a single 
strip (see below). 


WRITE today for catalog 


or for help in developing 
your tubing application. 


FRAME FOR 
BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN TYPING TABLE 




































WHY BUNDYWELD IS BETTER TUBING 


continuously rolled 
twice around later- 
ally into a tube of 
uniform thickness, 


Bundyweld starts 
as a single strip 
of copper-coated 
steel. Then it's . . 


and passed through 
o furnace. Copper 
coating fuses with 
steel. Result . . . 


Bundyweld, double 
walled ond brazed 
through 360° of wall 
contact 








leakproof Lightweight 

High thermo! tonductivity Machines easily 
BUN DYWELD TUBI NG. High coaures > li Tohes pleting 

High endurance limit Tokes plotin 

Extra-strong Bright and , 

DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont No’ inside beod 
uctile Uniform 1.D., O.D 

Bu Distrib andR 42, Mass.: Austin-Hastings Co. inc, 226 Binney St. © Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank 





indy T Cambridge 
Bidg. @ y= 32, i: Laphen- Hicke 4 3333 W. 47th Place © Elizabeth, New Jersey: A. 8. Murray Co, Inc,, Post Office Box 476 @ Los Angeles 58, Calif: Tubesales, 5400 Alcoa 
Ave. © Philadelphia 3, Penn: Rutan & Co., 1717 Sansom St. @ San Francisco 10, Calif: Pacific Metals Co, Lid. 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
Terento 5, Ontario, Canada: Alloy Metal Sales., Ltd. 181 Fleet St, E. © Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principe! cities 
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REMINGTON STUD DRIVER saves up to 
80% on fastening costs... speeds up the job! 


‘“‘Linstalled metal window frames and partitions in 
record time’’—says one maintenance man about the 
Remington Stud Driver. And you quickly realize how 
he did it when you see this powder-actuated tool drive 
4 and 5 studs per minute in steel and concrete. That 
means real savings in time and labor. 

Compact and portable, the Stud Driver weighs only 
6 pounds and requires no outside source of power. It’s 
ready to go—any time, anywhere, even in confined 
places inaccessible to ordinary fastening methods. And 
with the power of its 32-caliber cartridge, you know 
a stud is set to stay! 


What’s your fastening job? 
Whether anchoring wood plates to concrete floors or 
hanging radiator housings to concrete or brick — you can 
depend on the Remington Stud Driver to save you 
money. Send the coupon below for further information. 


“If It’s Remington—It’s Right!”’ 


Listed & Approved by Underwriters’ 
Laboratories, Inc 


Industrial Sales Division, Dept. 
Remington Arms Company, Inc. 
Bridgeport 2, Connecticut 


Please send me a free copy of the new booklets showing 
how I can cut my fastening costs. 


Name 





Position 





Firm 





Address 
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ATOMIC ENERGY 








PRODUCTION EXPANDED 


\ major construction program involv- 
ing the expansion of the Atomic Energy 
Commission's feed-materials production 
and processing plants at three sites was 
recently announced. The total cost of the 
program is estimated at approximately 
$67,000,000 

It involves construction of a new facility 
in the St. Louis, Mo., area and expansion 
of existing facilities at the Feed Materials 
Production Center at Fernald, Ohio; the 
feed-materials facilities at St. Louis; and 
the feed plant at the gaseous-diffusion 
plant at Paducah, Ky. 

The function of the St. Louis and 
Fernald feed-materials plants is to con- 
vert high-grade uranium ore and concen 
trates into highly purified uranium com 
pounds or metal. The Paducah facilities 
will contribute to the Commission’s ca- 
pacity to convert uranium into forms use- 
ful to its program. 

The new facilities in the St. Louis 
area, estimated to cost approximately 
$39,800,000, will be operated by the Mal- 
linckrodt Chemical Works and will con- 
stitute an expansion of the facilities now 
being operated by Mallinckrodt for AEC 
in St. Louis. Some expansion will occur 
at the existing refinery, but it will be 
necessary to locate most of the planned 
facilities at a new site. The new facility 
will be capable of extracting and purify 
ing uranium from uranium-bearing con- 
centrates. The plant will cost an estimated 
$33,300,000 and will consist of a purifica- 
tion unit, a uranium chemical unit, ura- 
nium foundry, and suitable auxiliary 
facilities necessary for production opera- 
tions. When completed, a permanent op- 
erating force of about 1,300 will be re- 
quired 

In addition to the new plant, the pro- 
gram calls for a $6,500,000 expansion of 
the existing feed-materials plant in St 
Louis. This expansion consists of modifi 
cation of some of the existing buildings 
and equipment, construction of a new 
building, and expansion of auxiliary fa 
cilities and utilities. 

Expansion of the Feed Materials Pro- 
duction Center at Fernald, Ohio, will 
cost an estimated $20,100,000. The Feed 
Materials Production Center is operated 
by the National Lead Company of Ohio 
for AEC 

At Paducah, the program involves a 
$7,000,000 expansion. It includes enlarge 
ment of an existing building and equip 
ment, and construction of a new building 
with approximately 4,000 square feet of 
floor space. The facilities at Paducah are 
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HOW MANY OPERATIONS 


WHEN YOU PREPARE 


STEEL FOR PAINTING? 


Cleaning 
Rinsing 


Pickling 


Operations 
—— 


1 
] 
1 


Conditioning 
Rinsing 


Drying 


What's wrong with that addition? How can seven operations add up 
to three operations? 

It’s easy when you use Oakite Compound No. 33 (or Oakite Compound 
No. 31) to remove rust or heat scale at the same time that it removes oil 
at the same time that it prepares steel (or aluminum) for the lasting adhe- 
sion of paint. 

That combines cleaning, pickling and paint conditioning into one opera- 
tion. After rinsing and drying, you have saved the time, the tanks, the 
space and the solutions for four operations. 


O. C. No. 33 is great for removing heavy soil in tanks or for cleaning by 
hand. O. C. No. 31 is very economical for removing moderate soil in tanks. 
Each compound is able to strip certain types of paint. 
FREE For booklets describing the specific advantages and 
applications of Oakite Compounds Nos. 31 and 33, just mail 


the coupon. 


New metal 
cleanet 
removes 
oil and rust 
in one 
operation 


R aod 3.1m 
ite C »mpounds Nos. 3} at oat 

akite ing soils from 1 | amd 

jiow! 


—- Tat nish 


= Welding flux 


Oil and grease — Paint — Soldering flux 
: com pre LJ 

OD Drawing cot I cr Rust 

Oo Rust preventiv® oe scale Oo 


— Heat 
oO Identificatior CO) 


younds 


Technical Service Representatives in 1 inks 
Principal Cities of U.S. & Canada 


p INDUSTRIAL ¢ 
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SIKORSKY'S XH-39 is notable for high performance— 
increased cruising speed, improved hovering ability, and 
faster rate of climb. Moreover, its simplicity 


? 
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of design, control and maintenance makes 


it unusually dependable. Although the 


engine, with all accessories, weighs 
less than 250 pounds, the 
ship accommodates up 
to 800 pounds of cargo. 
Payload space, in 
addition to pilot, is 81 
cubic feet. 


MODEL 220 C.A.E. 
400 H.P. FIXED SHAFT 
TURBINE 





Latest in a steadily-lengthening list of applications in which 
C. A. E. gas turbines are performing with distinction is this 
advanced helicopter, the Sikorsky XH-39. It is powered by the 
400-h.p. C. A. E. Model 220 fixed shaft turbine, and holds 
the world’s record for helicopter speed— 156.005 m. p. h. A 
companion model developing 280 h. p. gives exceptional 
performance to the latest turboprop fixed-wing plane. ... Two 
other C. A. E. turbine models—the J69 turbojet and the TC-104 
air generator—also are making good on important assignments. 
The former, powering the Cessna T-37 twin jet trainer and the 
Ryan Q-2 Firebee target drone, has future promise, too, as 
auxiliary power for large planes. The latter is the nucleus 
of the MA-1 portable starter unit for large military jets, and 
is already in production at C. A. E. 


LOOK AHEAD— JOIN AIR FORCE 








CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


Atomic Energy 











operated by Union Carbide and Carbon 
Corporation for the AEC. 


ATOMIC AIRCRAFT 
In another five years the 
problems incident to the production of 
atomic-powered aircraft may be solved, 
according to British nuclear experts. 
Such planes may actually be flying within 
ten or fifteen years. 
The Atomic Energy 
central nuclear 
disclosed that research being 
conducted at Harwell into two or three 
different types of atomic nuclear reactors. 
Several private firms, among them Rolls 


principal 


Authority (the 
agency in Britain) has 


work is 


Royce, have assigned their own engineers 
to study developments at the research 
establishment. 

One 
metal strong enough to withstand the ter- 
rific heat and the radioactivity generated 
by an atomic reactor—is well on the way 
to being solved, according to the Au- 
thority. 

The difficulty still 
is that of harnessing within the confines 


problem—the development of a 


chief outstanding 
of a small aircraft the power necessary to 
propel it. 

It is likely that the atomic engine finally 
developed will be a turbojet rather than a 
propeller type. 

It is also expected that the first aircraft 
to be equipped with nuclear power will 
be a large flying boat. An aircraft of this 
size is necessary because of the heavy 
screening of the fissile material, and it 
would increase the safety factor in the 
event of a crash, since salt 
been found to be an excellent neutralizer. 

Another advantage of a seaplane would 
be its landing facility. Because of the 
weight of the reactor and the thick shield- 
ing around it, any early atomic aircraft 
is bound to be heavy. It will be as heavy 
landing as taking off, since the fuel used 
land-based 


water has 


will be negligible, and for a 
aircraft this could impose an enormous 
runways—to say nothing of 


Use of flying boats 


strain on 
the undercarriage. 
would eliminate this problem 

Later on, of course, smaller and more 
efficient engines would be developed. Al- 
ready early of the 
atomic-driven aircraft have been nearly 


estimates weight of 
halved from the original estimate of 230 
tons. 


LARGE SHIP REACTORS 


Two projects for the development of 
nuclear propulsion for large naval vessels 
are now under way. Research and devel- 
opment work on a reactor suitable for 
large ship propulsion has been assigned 
to Westinghouse Electric Corporation, 
and $1,250,000 has 


this work for the current fiscal year. 


been authorized for 


Separate design studies of large nu- 


clear-powered ships have recently been 


undertaken by the Newport News Ship- 
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— Finished Stampings 


COST LESS ON A DANLY LINE 


You get more finished stampings per shift with a line of Danly Presses. Each 
Danly Press maintains steady, uninterrupted production. Running together as a Danly offers any press you 
line, they turn out more stampings because there are fewer line shutdowns. need . . . single, double or 
Danly’s heavier construction is your best insurance against costly shutdowns. triple action . . . overdrive or 
Also, look for complete automatic lubrication supplying clean filtered oil to gears, underdrive. Make your 
bearings and gibs; extra rigidity to minimize deflection and vibration, increase press line a Danly line and 
die life; exclusive electrical and pneumatic control devices for convenient cerns soar te aarti 
automation and safer operation; cooler running, longer-wearing clutch and brake. * or stampings. ’ 
From bed to crown, every Danly press is engineered for dependable performance. 
Danly press engineers are at your service ... write today! 


pean 





DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 





MATCHED CORES 


are essential for many 
ey special military requirements 
=> for magnetic amplifiers 
m> for electronic computers 
ey and for other electronic 
applications 
2/0" 
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ACTUAL 
SIZE 


CENTRICORES wrapped from magnetic alloy strip 
(.001’’ minimum thickness) in circular or rectangu- 
lar configurations are produced to close uniformity 
of magnetic properties, through quality comparisons 
by oscillograms and to quantitative measurements on 
various electrical instrument and circuit combinations. 
MICROCORES wrapped from ultra-thin magnetic alloy 
strip (1/10 mil—.0001”’ minimum thickness) on ceramic 
bobbins are produced to close uniformity of magnetic 
properties when measured under pulse excited stand- 
ardized test conditions. 
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MAGNETIC METALS GOMPANY 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 2ist STREET « CAMDEN 1, N.J. 


Atomic Energy 





building and Dry Dock Company at New- 
port News, Va., and the Bethlehem Steel 
Company at Quincy, Mass., both under 
contract with the Navy Bureau of Ships. 

The pressurized water reactor type 
has been selected for this project. The re- 
actor development work was assigned to 
the Westinghouse company because of its 
wide experience with this reactor type. 
The company is developing the large- 
scale central station power reactor for the 
AEC-Duquesne Light Company project 
at Shippingport, Pa. The ship reactor 
work will be done at the AEC’s Bettis 
Plant, Pittsburgh, which is operated by 
Westinghouse. 


SHIP DECONTAMINATION 

Salt water, hundreds of tons of it 
sprayed with an intensity exceeding that 
of a tropical rainstorm, is one effective 
method of protecting ships against con- 
tamination by radioactive particles. This 
new defensive equipment in the atomic 
age will be installed in all new British 
warships. It consists of a number of noz- 
zles distributed about the ship through 
which salt water can be sprayed over all 
weather surfaces 

Trials recently carried out in the Royal 
Navy’s experimental cruiser H.M.S 
CUMBERLAND involved 50 nozzles spray- 
ing 300 tons of water an hour over the 
decks and superstructure 

The experiment proved that fission mat- 
ter is less likely to adhere to a surface 
while it is being subjected to a systematic 
salt-water washdown, and such as does 
adhere can be removed more speedily 
from the infected parts. 

During the washdown, all openings 
giving access to the ship’s interior are 
closed, and spraying continues until Gei 
ger-counter tests prove the vessel safe 

The system is considered particularly 
suitable for the new fast antisubmarine 
frigates on which working spaces are 
totally enclosed, even the lookout posi- 


tions being under plastic domes 


RESEARCH LABORATORY 


The Air Force plans to provide for the 
use of the Pratt & Whitney Aircraft Di- 
vision of United Aircraft Corporation a 
facility in connection with a portion of 
the Aircraft Nuclear Propulsion program 
The facility will consist of a research and 
development laboratory to facilitate Pratt 
& Whitney effort under contracts with 
the Department of the Air Force and the 
Atomic Energy Commission 

The 1955 public works appropriation 
for the Air Force contains $5,750,000 to 
provide a site, and to design and build 
the structures initially required. Equip 
ment will probably increase the cost to 


about $10 million 
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NY housewife will tell you that 
the early model washing ma- 
chine consisted of three major 
parts—an electric simple 
spinning mechanism, and a separate 


motor, a 


wringer. If anything went wrong, al- 
most any bright boy, accustomed to 
tinkering with an antiquated jalopy, 
could repair it. 

Washing machines today are fully 
automatic. But any major breakdown 
normally requires the costly services 
of a mechanical engineer. So it is with 
today’s weapons. 

The ever-increasing complexity of 
military armament accents the need 
for engineerng talent. It requires a 
great deal more than jalopy experience 
to operate and maintain such things as 
pilotless airplanes, radar, rockets, jet- 
powered aircraft, robot-controlled mis- 
siles, and atomic weapens and ammuni- 


tion. 


URING World War II, carefully 
selected teams of scientists were 
rushed to critical combat areas to assist 
our armed forces in setting up radar 
defenses, installing telephone systems, 
fighting fungus, devising more effec- 
tive ways of destroying underwater 
obstacles, and finding solutions for 
problems arising out of certain ultra- 
high-frequency armament equipment. 

These men were highly qualified 
experts in such fields as radio engineer- 
engineering, physics, 


ing, electrical 


metallurgy, chemistry, mathematics, 
geophysics, communications engineer- 
ing, biophysics, biology, and physical 
chemistry. 

Military technology has made giant 
strides during the past decade. But it 


is obviously futile to go on designing 


superweapons if they cannot be serv- 
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Hon. Frank D. Newbury, As- 
sistant Secretary of Defense 
(Applications Engineering), 
whose photograph appears on 
the opposite page, was born in 
Brooklyn, N. Y., on June 9, 
1880. He was graduated from 
Cornell University in 1901 with 
a degree in mechanical engi- 
neering. 

Following graduation, he 
joined the Westinghouse Elec- 
tric Corporation as an appren- 
tice engineer. During his forty- 
five years with Westinghouse, 
Mr. Newbury advanced from 
apprentice engineer to vice- 
president and a member of the 
board of directors, with his 
major experience in the design 
of large rotating machinery, 
management of engineering de- 
partments, and general admini- 
stration. He retired from the 
corporation in 1946. 

From 1947 until his appoint- 
ment to his Defense post, Mr. 
Newbury served in the capacity 
of economic consultant to var- 
ious Government agencies and 
private corporations. 

During this period he was en- 
gaged in the field of “business 
forecasting” and was the author 
of two books on this subject. 

He assumed his present duties 
as Assistant Secretary of De- 
fense in August 1953. 











iced properly by highly trained military 
personnel, 

In the event of future hostilities, civi- 
lian scienti ts, even if a sufficient num- 
ber were available, cannot be spared 
from research and development work 
at hone to compensate, on some dis- 
tant battlefield, for the lack of scienti- 
fic training on the part of men in 
uniform. 

In the wars of past centuries, per- 
sonal bravery was an essential element 
in all combat operations. Bravery, of 
course, is still important. But without 
highly developed technical skill in the 
ernployment of modern atomic-age 
weapons, courage alone will never re- 
sult in combat victories. 


As one Air Force officer stated re- 





cently: “Firepower in the equation of 
war is approaching a constant factor. 
In other words, the quantity of fire- 
power is becoming less and less a factor 
of manpower in the combat area. 

“The variable in the equation of 
war, then, that takes on increasing 
significance is the ability to apply the 
firepower, not with numbers of men, 
but with increased skill. I consider skill 
in application to include all the quality 
elements of war, from intelligence to 
tactics and strategy. And, of course, 
this quality is embodied in highly 
trained military people.” 


HE technical training of men in 

uniform must be accompanied by 
the unceasing training of technicians in 
industry so that they will be capable of 
discharging their increasingly complex 
production duties with maximum ef 
ficiency. 

American industry has a good record 
in this respect. It is making every ef 
fort to recruit and train technical spe 
cialists in plants and factories across 
the country. It is also providing scho 
larships for the training of likely can 
didates in our colleges and universities. 

The development of sufficient num 
bers of technically trained combat 
forces and technically proficient civilian 
workers is not a task that can be ac 
a hurry. But it is a 


task which the 


American Ordnance Association long 


complished in 
critically important 
has recognized. 

For thirty-five years it has taken prac 
tical steps to strengthen the Nation’s 
technica. manpower for armament pre 
paredness. It will redouble its efforts to 
foster that scientific knowledge and ex 
perience which are indispensable for 


the Nation’s continued security. 
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Progress in Air Power 


The effective altitude of our first-line fighter airplanes has been 
mcreased from 35,000 feet to over 50,000, air speeds from 400 to 


over 700 miles an hour, and greater developments are beng readied 


IFTY short years ago a trip of 

six or seven hours’ flight from the 

West Coast could not have been 
reasonably predicted. To assess the pro- 
gress we have made, and to peer into 
the future, we must sometimes look 
back to see where we have been and 
how far we have come. Indeed, during 
these days of Mach numbers and mega- 
tons, it is more comforting to look at 
the past with pride than to look into 
the doubtful tuture. 

The other day I came across a docu- 
ment which is an aviation milestone. 
it was entitled, “Signal Corps Specifica- 
tion Number 486,” dated December 
23, 1907. This paper listed the desired 
specifications for our first military air- 
plane—then called a_heavier-than-air 
flying machine. To make sure that is 
was heavier than air, it was forbidden 
by the specification to have any gas bag 
attached. 

Another of the contract requirements 


read: “It is desirable that the 
flying machine should be de- a 


and easily assembled and taken 


apart and packed for transpor- = 
tation in Army wagons.” After 


reading this, I could not help thinking 
that today a similar requirement might 
read: “The airplane must be capable 
of carrying a dozen Army wagons or 
trucks 500 miles in one hour.” ‘ 
in this 


astounding air age look back just a 


When those of us living 
few years, we marvel at how little we 


knew then. Probably in fifty more 
years people will marvel at our ignor- 
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signed so that it may be quickly a 


Gen. Nathan F. Twining 


Chief of Staff, United States Air Force 





This address was delivered by 
General Twining during the 
Thirty-sixth Annual Industrial 
Preparedness Dinner Meeting 
of the American Ordnance 
Association at the Waldorf- 
Astoria Hotel, New York City, 
December 1, 1954. 





ance in 1954. There is one thing that 
most of us have learned from living 
in this air age—it is that anything is 
possible. 

One of the things that has convinced 
us that anything is possible is our suc- 
cess with the atom. Development of 
nuclear power has been closely allied 
to the development of air power. We 
now realize that we are within the 
range of air attack by any enemy and 
that we can attack any enemy. We now 
are beginning to realize the tremendous 
destructive power of nuclear weapons. 

These are frightening devel- 
opments, and in some cases fear 
has overcome reason. Some peo- 
ple blindly damn the airplane 
Others 


pretend that this combination 


and nuclear weapons. 
does not exist or, that if it does exist, it 
really is not so very powerful. They say 
that if vve ever do have to fight again, 
the fight will be decided by traditional 
tactics and traditional weapons. 

I am in complete agreement with the 
idea that air-nuclear power in war has 
become a grave threat, not only to our 
potential enemies but also to us and 
our allies. I assure you that I sincerely 


hope it will never have to be used. 

Whether technological progress cre- 
ates new weapons or better ways of 
living, we can no more stop that pro- 
gress than we can stop the earth from 
rotating. We cannot explain it away 
nor can we ignore it away. The results 
of progress are here and we must live 
with them. 

If this 


would lose cities instead of soldiers in 


means that nations at war 
a future conflict, it is better that we 
recognize this reality. This would make 
it easier for us to put our emphasis on 
preventing any conflict rather than 
hopefully and wishfully preparing to 
fight any next war with weapons and 
tactics of the last. 


E military men tend to think of 

technological progress in terms of 
weapons improvement. Indeed, we must 
—it is our job. But we in the Air Force 
can be proud of a unique contribution 
to peacetime living in America. Our 
main military tool, the airplane, has 
become an invaluable part of our 


American life. This could not have 
happened without Air Force support 
of the aviation industry, nor could 
it have happened without the out- 
standing work of our scientists. 

It is true that American industry is 
the strength of cur Air Force, but it is 


also true that without American Air 


- Forces we would have virtually no air- 


craft industry in the United States. 
Over ninety per cent of all the products 
of the aircraft industry go to our mili- 
tary Air Forces. This percentage takes 
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on meaning when you realize that to- 
day the aircraft industry is the largest 
industry in the United States. 

The industry rose to that position 
quickly considering its small and falter- 
ing start—one handmade airplane de- 
livered in 1909. The rise is all the more 
remarkable in view of the air industry’s 
record of stops and starts, with emer- 
gency peaks of effort followed by dras- 
tic production cutbacks. The parallel 
history of Air Force ups and downs is 
no mere coincidence. It is a reflection 
of the interdependence of the Air Force 
and the air industry. 

1907 the 


since 


N the 


peaceful uses of aviation have equaled 


meantime, 


its progress as our principal instrument 
of defense. Its many effects upon the 
lives of our people are widespread and 
have come about gradually without the 
fanfare of wartime achievement. 

One effect that is easy to evaluate is 
the industry’s effect on payrolls. The 
aircraft industry is the largest indus- 
trial employer in the United States, 
hiring over 800,000 people. 

Cities throughout the Nation can 
trace their growth to the aircraft in- 
dustry. In San Diego and Wichita, al- 
most seventy per cent of those employed 
by manufacturers are in the aircraft in- 
dustry. In Los Angeles, almost 170,000 


people work in the aviation industry. 
The effect on our economy and on our 


society is obvious. 

What has the airplane itself done 
for us? The airplane takes us, our mail, 
and our freight all over the globe. It 
does these jobs quickly, cheaply, and 
safely. It has opened up areas of the 
world which were inaccessible. 

The airplane saves lives. It is a 
weapon against pestilence and disease. 
On one occasion airplanes sprayed 
enough poison on two and a half mil- 
lion acres in the West to kill 75,000 
tons of grasshoppers. The airplane car- 
ries the medicine to the patient in time 
or the patient to the hospital in time. 
It gets food and fuel to people who are 
stranded. It certainly has earned its 
reputation as a humane instrument. 
Even those whom progress has fright- 
ened would be reluctant to give up the 
gains resulting from the development 


of the airplane. 
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In recognition of his distin- 
guished service to the national 
defense, the American Ord- 
nance Association presented its 
Levin H. Campbell Gold 
Medal to General Nathan Far- 
ragut Twining at its Thirty- 
sixth Annual Industrial Pre- 
paredness Dinner Meeting. 
The award carried the follow- 
ing Citation: 

“Since his graduation from 
the United States Military 
Academy in 1919, General 
Twining has exerted a broad 
and effective influence on the 
development of air power as 
an element of the national de- 
fense of the United States. 

“In the Pacific, in Italy, in 
Alaska, and at other posts of 
great responsibility, General 
Twining directed the utiliza- 
tion of American air arma- 
ment to its maximum extent 
for victory in war. As director 
of the Air Matériel Com 
mand, he further coérdinated 
the scientific and industrial 
aspects of air armament with 
engineering and production 
facilities of the United States 
for the maintenance of peace. 

“The American Ordnance 
Association confers upon Gen 
eral Twining with expressions 
of appreciation its Gold Medal 
named in honor of Lieut. 
Gen. Levin H. Campbell, 
Chief of Ordnance, United 
States Army, 1942-1946, and 
president of the Association, 
1953-1955." 











However, these peaceful gifts are 
insignificant compared with the gift of 
peace that air power promises. 

Superior airplanes and superior nu- 
clear weapons can prevent a war. This 
was obvious when we held a monopoly 
in nuclear weapons and a near mono- 
poly in long-range bombers, but it is 
equally true now. 

There are those who argue that Rus- 
sian development of atomic weapons 
and jet bombers cancels our war-pre- 
venting power. They are wrong. The 
possible destruction of sources of Red 
power must be as unattractive to the 
Red rulers now as it ever was. As long 
as we keep this capability, the Red 
rulers still face the same dire penalty. 

Many persons misinterpret the effect 


of Red air-atomic power on United 
States policy. True, if we were an ag- 
gressor nation, their new power would 
deter us from starting a war. The point 
is, we never have and we never will 
need deterring. Our love of peace has 
not stemmed from increased Red 
power. Peace is all we ever wanted. 

What then is the effect of Communist 
air-atomic power upon our thinking? 
Do we value our freedom any less be 
cause of it? If our freedom was worth 
fighting for at the cost of thousands of 
soldiers, is it no longer worth fighting 
for because the possible cost is greater? 

Here, I believe is the key to the prob 
lems and tensions we face. Only by 
being willing to pay the higher cost of 
freedom can we keep our freedom. 
Only if the Communists are convinced 
that we are ready and able to pay the 
price of freedom will they withhold an 
attack. Only if we give them reason to 
believe that the freedom which was 
fought for at Valley Forge, at Verdun, 
at Tarawa, and at Taegu is no longer 
worth the cost of battle—only then will 
they feel free to attack. 

It has always been true that the more 
willing we are to die for our freedom, 
the better chance we have of living. 
This is especially true in this air age. 
But mere affirmation of principles like 
these are of little value unless backed 
up by capability to keep our promises. 
This capability we have, and it is grow 


ing more powerful daily. 


HROUGH the years we have fought 
a long battle for adequate air power. 
It is a battle that is never won; that is to 
say, we will never be able to afford 
complacency. Nevertheless, we are no 
longer in a position of weakness. Today 
we have 119 wings, and should reach 
our goal of 137 wings by mid-1957. All 
our wings are now modern, and all 
our fighters are jets. We are already 
replacing old jets with new ones. 
In aircraft performance we have come 
a long way in ten years. Effective alti- 
tude of first-line fighters has been in- 
creased from 35,000 feet to over 50,000 
feet. Speeds of production airplanes 
have been increased from 400 to over 
700 miles an hour. As you know, Major 
Yeager, in an experimental aircraft, has 


already gone over 1,600 miles an hour, 
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which is 24 times the speed of sound. 

Power of engines has increased tre- 
mendously. In World War II we were 
proud of a 2,000-horsepower engine. 
Today thrust equaling 12,000 horse- 
power is commonplace. Our workhorse 
bomber of World War II, the B-17, 
could carry five tons of bombs. The 
B-36 can carry over forty tons of bombs. 

Today's airplanes take longer to 
build—up to four times as many man- 
hours. Of course, all this is costing us 
more. In 1944 a P-47 cost us less than 
$100,000. Today’s F-84F costs three- 
quarters of a million dollars. 


OWEVER, we are getting more 

punch for our money today. Our 
long-range offensive punch is contained 
in our Strategic Air Command. Two 
months ago, the last combat B-29 glided 
into history, and now our main long- 
range bombers are the jet B-47’s and the 
1o-engined B-36’s. B-52’s are now roll- 
ing off the production lines and will 
gradually replace the B-36. 

The heavy B-52 looks as if it will 
be as dependable as the B-47 medium 
bomber. In this, we are very fortunate. 
In spite of its advanced design, its maze 
of electronic gear, and the wide range 
of operational requirements, the B-47 
is one of the best airplanes ever made. 
We used to think the B-17 was a de- 
pendable airplane, but the B-47 has 
proved to be a really trouble-free work- 
horse. That airplane runs as if it will 
never quit. 

More advanced bombers are now in 
design. The bomber of the future may 
be nuclear-powered. When the atomic 
aircraft engine is finally produced, we 
will have all the advantages that un- 
limited range and power will give us. 


When most people think of atomic 
wartare, they think of the Strategic Air 
Command. Our Tactical Air Com- 
mand also has a tremendous atomic 
capability. All the fighters and light 
bombers in TAC will be able to carry 
either TNT or atomic bombs depend- 
ing on what is needed to do the job. 
Today the main distinction between 
the capabilities of the Strategic Air 
Command and the Tactical Air Com- 
mand is range of operation. 

Our offensive power is strong, but 
the Soviets are strengthening their of- 
fense, too. They have a growing stock- 
pile of nuclear weapons and are pro- 
ducing long-range jet bombers. For this 
reason we are placing ever-increasing 
emphasis on air defense. 

Recently, all the air defense of the 
Nation was put into a single command 
—the Continental Air Defense Com- 
mand. This was a great step toward 


a really effective air defense. 
We are continuing to enlarge i 


our radar warning system, and 
we are continuing to build more 
interceptor bases, Our 


inter- ra x “i 
ceptors are ready twenty-four 


hours a day to intercept and destroy any 
enemy. Their airplanes are equipped 
with hard-hitting rockets and in the 
future will be armed with deadly air- 
to-air missiles. 

Our future striking power will be 
further strengthened by the introduc- 
tion of pilotless aircraft into our air 
forces. 

We are putting a high priority on the 
development of the intercontinental 
missile, and work is progressing. Obvi- 
ously, we cannot afford to fall behind 
in this field. This add 


much to our long-range power. 


missile will 


The F-84F can carry a varied assortment of 5-inch rockets, 1,000 pound bombs, 
napalm, fuel, and smoke tanks, and four caliber .50 machine guns (Air Force photo). 
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To add to the mobility and flexibility 
of our flying units, we are planning 
new supply techniques. It is ridiculous 
that a modern fighting force should be 
tied down by mountainous stockpiles 
and miles of red tape. No longer can 
we afford the wasteful operations in- 


volved in moving critical equipment 
slowly through choked pipelines. Fu- 
ture supply activities will be character- 
ized by quick electronic requisitioning 
and fast delivery of critical items by 


air. 
All in all, the picture looks good. I 
am optimistic about our present pro- 
gram, but I do not want to imply that 
I am satisfied. We cannot afford to be 
satisfied, but we can be proud of the 
distance we have come in four years. 
However, we cannot stand still—we 
must look ahead. There will be many 
problems that we must solve if we are 
to keep the Air Force and the air in- 
dustry where they should be. 
The main problems that the 
air industry and the Air Force 
share are technical problems. 
Our 
ahead of any potential enemy. 


main task is to stay 
Even though we are considered to be 
a wealthy nation, we do not have un- 
limited resources. Whatever we produce 
is produced at the cost of something 
else, so we must weigh one weapon 
against another and choose the more 
effective. 

We have a constant struggle in 
deciding how many of today’s weapons 
we must buy for the ready defense we 
need now, and yet be able to afford 
the weapons of tomorrow. We always 
must work toward two conflicting 
goals: to keep our force modern and 
to develop new weapons that will 
make the present equipment obsolete. 

There really is no choice between 
obsolescent or modern weapons. Be- 
cause the Soviets are progressing rap- 
idly, we cannot afford to be without the 
new and better weapons that science 
and industry can give us. We cannot 
afford to sacrifice the lead we now have 
over the Soviets. 

Of course, every technological break- 
through brings a fresh set of troubles. 
A few years ago the sound barrier 
seemed difficult to penetrate. Today, 
with jet and rocket engines, we have 








The new 8-jet B-52 intercontinental bomber is replacing the B-36 as the backbone of the Strategic Air Command. 


erased the sound-barrier obstacle only 
to be confronted by the thermal barrier. 
This one looks more difficult to crack. 
It really is not a barrier that can be left 
behind like the The 


faster we go the more heat we run 


sound barrier. 
into. 

High-speed air friction raises the 
temperature of materials tremendously. 
For instance, at sea-level speeds of less 
than 1,000 miles an hour aluminum 
gets so hot that it loses its strength. At 
that speed, our plexiglass canopies have 
softened and lost their shape. To lick 
this problem we must find new ma- 
terials or new ways of using old ma 


terials. 


LECTRONICS are also giving us 

a lot of trouble. At the speeds and 
altitudes we operate today, human reac 
tions are no longer enough to do the 
job. We must depend on electronic 
bomb sights and gun sights, fire-control 
systems, radar and radio sets, electronic 
engine controls, and so on. 

One dead tube can have the same ef 
fect on the combat effectiveness of an 
airplane as a dead pilot at the controls. 
A multimillion dollar bomber can fly 
half way around the world, but if one 
electronic part fails when over the tar 
get, all the thousands of man-hours, 
millions of dollars, and training and 
effort have been for nothing. More 
important, American lives may have 


been lost for nothing. 
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Transistors will help solve our elec- 
tronics problem, but truly the vacuum 
tube or the transistor is today’s counter- 
part of the famous horseshoe nail. 

These are just a few of the many 
problems which we must solve if we 
are to keep ahead, as we must. Some 
of the greatest gains in our effort to 
keep ahead come from completely new 
and unforeseen developments. These 
developments are often the result of 
basic research. 

Basic research, which is truly the 
which 


characterized by 


medium by new horizons are 


unveiled, is success 


only after many failures. It does not 





“Through the years we have 
fought a long battle for ade- 
quate air power. It is a battle 
that is never won; that is to 
say, we will never be able 
to afford complacency. Never- 
theless, we are no longer in a 
position of weakness. Today 
we have 119 wings, and 
should reach our goal of 137 
wings by mid-1957. All our 
wings are now modern, and 
all our fighters are jets. We 
are already replacing old jets 
with new ones. In aircraft 
performance we have come 
a long way in ten years. Effec- 
tive altitude of first-line fight- 
ers has been increased .. . to 
over 50,000 fee " 





show the immediate returns usually ex 
pected of Government agencies by Con 
gress and the public. This is one of the 
reasons that military research is mostly 
of the applied type rather than the 
more abstract and probing basic type. 

Scientific groups and societies of in- 
Ord 


nance Association, can contribute im- 


dustries, such as the American 
measurably to the Nation’s security by 


sponsoring basic research, 


T may be some time before we have 

solved all our problems. Yet I have 
no doubt that on a similar occasion fifty 
years hence, 1954's problems will seem 
to have been easily solved, and the 
problems of the twenty-first century 
will seem insurmountable. i hope that 
those men of the future can look upon 
the past with as much pride as we can 
today. 

A few months ago I read a news 
paper account of Russian annoyance at 
our celebration of the Wright brothers’ 
first flight. They claimed that a Rus 
sian inventor had flown an airplane 
twenty years before. All I can say is 
ahead of us by 


that if they ever were 


twenty years, or twenty minutes, they 


lost out somewhere along the line! I 
annoys them far 


Wright 


dare say the B-s52 


more than the brothers’ 


achievement. 
We are 


to stay t 


ahead now, and our task is 
This 


chance for peace. 


here. remains our best 





Ready Reserves 


It is a cold, hard, military fact that somehow we must find a 


way to have trained citizen-defenders in a far higher state 


of readiness for mobilization than ever before in our history 


IME and again throughout our 
history the need for a pretrained 


force has been 


urged on a reluctant people—on the 


citizen defense 
first occasion, by President Washington. 
From Washington's time to the present, 
nothing effective has been done to meet 
this need, despite the fact that in every 
war we have fought we have paid a 
price in blood and treasure, as well as 
in unnecessary protraction of the period 
of hostilities, for our refusal to require 
our young men to give a small portion 
of their lives to military training. 

The American people have preferred 
to gamble either that they would never 
have to fight another war or that if 
they did they could muddle through 
somehow without irreparable disaster 
as they have always done. 

The years passed. Wars came and 
went. The speed with which foreign 
attack could come upon us increased— 
first as steamers replaced sailing ships, 
then as man’s conquest of the air al- 
tered all military calculations. 

We faced enemies in the Paci- 

fic as well as the Atlantic. The 
European balance of power, on 

which we had counted to re- 

duce any threat to the Western 
hemisphere to marginal proportions, 
was destroyed first by Hitler’s Germany 
and vet again by the preponderance of 
Soviet force. 

Grudgingly, after World War U, 
we went part way to meet this latter 
threat by keeping the Selective Service 
law in operation, drafting part of our 
young manpower to meet limited re- 
quirements, while permitting others to 
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escape through a variety of loopholes. 

The principle of universal service 
based on equality of sacrifice without 
distinction and without escape hatches 
has been shunted aside by Congress 
after Congress. Yet it has become in- 
creasingly clear that we cannot main- 
full-time 
shock of 


world conflict nor can we ever again 


tain in peacetime enough 
defenders to meet the first 


dare to depend on citizen-defenders 
who are not reasonably trained before- 
hand. 

President Eisenhower has repeatedly 
gone on record to the effect that he in- 
tends to get something done about this 
in the coming session of Con- 
gress—that legislation to pro 
vide this country, for the first 
time in its history, with a real 
and effective ready Reserve force 
will be a number-one item on 
his legislative program for 1955. 

Secretary of Defense Wilson, describ- 
ing the existing Reserve situatien as a 
“mess” and a “scandal,” has said that 
he will have a program ready for Con- 
gressional consideration in January and 
hopes to get “something on the books” 
in the way of legislation by April rst. 

Indeed that’s a “must” of the first 
magnitude, since the operation of Selec- 


tive Service under present law comes 
to an end on June 30, 1955. If there is 
no replacement legislation enacted by 
that time, not only will we be without 
a ready Reserve but without much of 
an Army of any kind. 

In the President’s view, the new law 
must distribute the burden so that all 
who are physically able will share in it, 
not leave veterans carrying most of the 
load as at present. The law as it stands 
establishes a total “service liability” of 
eight years for everybody who is in- 
ducted or enlisted into the armed 
forces: thus the 2-year draftee has a 
6-year Reserve liability remaining after 
discharge from active service, the 4- 
year enlistee has 4 years left to do in 


the Reserve. 


UT no means exists to compel these 
men to join a “drilling unit” of the 
Army or Air National Guard, or of 
the Army, Air Force, Marine Corps, 
or Naval Reserve. So they just remain 
names in a card file unless they join up 
with a Reserve unit voluntarily. De- 
spite a fairly active selling campaign, 
only about one per cent of the dis 
charged draftees have done so, 
But 
man who is deferred from the draft for 


and this is very big “but”—a 


educational or vocational reasons, or 
who just isn’: called because his par- 
ticular draft board has a low quota, 
neither does any active service nor does 
he acquire any Reserve liability. 

So there are about 1,600,000 physic- 
ally fit young men in the country who 
have never served and who have ac- 
liability either. 


quired no Reserve 
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Should another emergency hit us to- 
morrow, we would still have a card-file 
Reserve composed chiefly of veterans— 
a very large number of Korean veterans 
and quite a few with World War II 
service as well. 

Call them up again and there'd be 
blood on the moon. It was bad enough 


when we had to call World pegs 
War II veterans for Korean a= 


service, redisturbing their jobs, 
marriages, homes, and _pros- 
pects while youngsters who had 
never served plunged ahead 
and scooped up the economic gravy. 
The ideal plan would be something 
like that suggested by the President's 
National Security Training Commis- 
sion—to make every young man register 
and undergo physical examination at 


age 18, followed by induction (at 18% 


or 19) either for 2 years’ Regular service 
followed by 6 years in the stand-by 
Reserve; or for 6 months of basic train- 
ing followed by 3% or 4% years in a 
drilling unit of the National Guard or 
some other Reserve component, filling 
out the balance of 8 years’ total service 


in the stand-by Reserve. 


N theory the “drilling” or ready 

Reserve units could be called to active 
duty by the President, while the stand- 
by Reserve could be called up only in 
an emergency declared by Congress. 
Under the ideal system, every young 
man, save the complete physical, men- 
tal, or moral misfit, would have to get 
into uniform and do something. There 
would be no free riders, and those who 
have gotten by so far would be grad- 
ually picked up and processed, too. 

But that’s the ideal. Unhappily, 
there seems to be no basic agreement, 
either inside the Pentagon or among 
the existing Reserve components or in 
Congress as to just how this is to be 
accomplished. The details are of vital 
importance. For example, who is going 
to pick the young men who go into 
Regular service for 2 years and those 
who take basic training and then go 
back home, drilling once a week and 
going to camp every summer for 4 or 
5 years but otherwise free to take a job, 
get married, and start building a fu- 
ture? 

National Security Training Commis- 
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sion says let ‘em draw straws. Other 
opinion considers that the local draft 
board should do the picking, and there 
are variants of both schemes. 

The National Guard, which has most 
of the Army and Air Reserve units in 
being which amount to anything in 
the way of readiness for service, is 
gravely disturbed because of 
reports that the manpower ex- 
perts in the Department of De- 
much in the 


them- 


fense (not so 
Army 


selves) want to do away with 


and Air Force 
all State control of the National Guard 
and make it into a big all-Federal-con- 
trolled nationwide Reserve. This would 
leave the States free to organize merely 
a few State Guard units for local de- 
fense composed of eager middle-agers, 
voluntarily enlisted. 

The Guard is grimly determined to 
hang onto its dual Federal-State status 
and its association with States and com- 
munities on which all its traditions are 
founded. It wants its share of the draft- 
ees required to join “the National 
Guard of the several States” not just a 
Federalized National Guard di- 
vorced from all State control. 

There is some reason: to be- 
lieve that Secretary Wilson and 
his immediate advisers do not 
fully understand the force of 
this sentiment, nor the enormous mili- 
tary value of tradition and local pride. 
Also, perhaps they haven't read the 
record and realized the very real poli 
tical power which the National Guard 
can bring to bear. The National Guard 
Association has already smelled this 
rat and is up in arms about it. 

The Reserve Officers’ Association— 
also powerful politically—is worried 
lest the National 


eralized or 


Guard, either Fed 
“as is —will have the lion’s 


share of the combat units in any new 





“It has become increasingly 
clear that we cannot maintain 
in peacetime enough full-time 
defenders to meet the first 
shock of worla conflict nor 
can we ever again dare to de- 
pend on citizen-defenders who 
are not reasonably trained be 


forehand.” 





Reserve setup, relegating the existing 
Army and Air Force Reserves to a 
secondary place, supplying supporting 
units, fillers, and replacements. 

The R.O.A. has had an able com 
mittee at work drafting a Reserve plan 
of its own—so has the N.G.A. At pres 
ent writing there is some indication 
that the two groups are going to get 
together in an attempt to iron out their 
differences and come to Congress hand 
in hand with one agreed plan satis 


factory to both of them. 


HIS may have jelled by the time 

these words are in print. If so, it will 
be a most promising development, for 
a primary cause of the failure of past 
Congresses to enact workable Reserve 
legislation has been the confusion of 
counsel which the relevant committees 
have received from these two organi 
zations and from individual “experts” 
sticking in their two cents’ worth. 

There are civilian manpower experts 
in the picture, too. Some of these main 
tain that there won't be enough man 
power to go around—that for the next 

few years, anyway, due to the 
low birth rate of the depression 
years, the Pentagon’s figures of 
3,000,000 1n the active forces 
and 3,000,000 in the ready Re 
serves don’t make sense. 

Defense manpower experts disagree, 
saying the men are there, especially after 
picking up the present 1,600,000 free 
riders. 

Industry and organized labor both 
exhibit some nervousness about the 
whole program. Both seem to fear that 
the military will have too much of a 
hold on the whole of the country’s pro 
ductive manpower. 

Educators also are asking whether a 
narrow view of military needs will get 
the call over education of scientists and 
engineers, in which the Soviet Union 
has lately been reported as 
ahead of the United States. 


forging 


As though all these divergencies of 
approach were not enough to contuse 
the issue, there are very strong differ 
ences between the three armed services 
as to the kind of Reserve forces they 
need and as to their respective need for 
drafted men. 


The Navy is apparently quite satis 
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fied with the situation as it now exists. 
What the Navy wants is 4-year volun- 
teers for Regular service; it is not at 
all interested in 2-year draftees. 

The Air Force doesn’t want draftees 
in its Regular enlisted force either. Like 
the Navy, it claims that two years is 
just not enough time to train its en- 
listed men. But the Air Force has a 
much more acute “instant readiness” 
problem than the Navy—especially as 
to those units of the Air National Guard 
and Air Reserve assigned to the Conti- 
nental Defense Command. 


bat Air Force solution, as of now, 

appears to be to accept 2-year men 
(either by allowing 2-year voluntary 
enlistments or by some process of pick- 
ing over the draft quotas and choosing 
those with the highest IQ’s); then after 
two years the man either could be 
passed on to a Reserve component for 
two, three, or four years of Reserve 
duty or he could be continued on active 
service if needed. 

The Army objects bitterly to any 
“picking and choosing” by the other 
services. The Army would like to have 
each service accept a fair proportionate 
share of each annual or semiannual 
crop of draftees—proportionate not only 
in numbers but in mental and physical 
classifications as well. The Army is 
sick and tired of having the Air Force 
and the Navy (including the Marines) 
skimming the cream off the top of the 
personnel pot. 

The Army’s Reserve problems, how- 
ever, are of a different order from those 
of the other services. The Army wants 
National Guard divisions and combat- 
support units incorporated in corps 
and field armies with Regular divisions. 


} is hoped that by providing the 
Guard units with a steady annual flow 


of pretrained recruits it may be pos- 
sible to maintain unit training at a 
level which will allow a state of readi- 
ness of the order of M-day plus thirty. 

This would permit corps and armies 
to be moved overseas in an emergency, 
just about as fast as shipping and port 
facilities could be made ready, moving 
out the Regular units first and follow- 
ing with the Guard units. 

But the Army also needs Reservists 
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as fillers for Regular units, enabling 
these to be maintained in peacetime 
(when in the continental United States) 
at a lower level of strength than the full 
war establishment. Fully trained Re- 
servists are to be given “mobilization 
assignments” to Regular units for this 
purpose. 

It is by this means, apparently, that 
the number of Regular divisions is to 
be increased to twenty-four, despite 
some reduction in the over-all person- 
nel strength of the Regular Army. 

Finally, the Army requires National 
Guard antiaircraft battalions for the 
Continental Defense Command to be 
maintained in an M-hour plus twenty 
minutes’ condition of readiness. For 
this purpose, a nucleus of technical 
personnel will be assigned to each bat- 
tery site. These men will be paid as 
civilians, but will have dual status as 
National Guardsmen. The rest of the 
battery personnel will be on the usual 
National Guard status. 

National Guard officers who have 
given careful study to these problems 
for many years believe that the bulk of 

the National Guard's 

requirements can be met 

by channeling draftees 

into the Guard after a 

period of basic training. 

While some Regular 

Army opinion inclined 

to the idea that the best way to do 

the job was to draft everybody for 

two years and then transfer the men 

to National Guard units for another 

two or three years, the Army’s per- 

sonnel ceiling just won't allow this 

many recruits to be processed each year 

and still maintain the “hard core” of 

Regulars that is needed to do the pro- 

cessing and to maintain overseas com- 

mitments plus the nucleus of a strategic 
striking force at home. 

The net result seems likely to be a 
compromise in which, as already re- 
marked, some young men will do two 
years in the Regulars and thereafter be 
free of military obligations save in a 
“Congressional” emergency, while 
others will do only basic training and 
then have a longer period of military 
obligation under conditions which will 
assure their being called up first if the 
whistle starts blowing. This seems to be 


reasonably fair all around, especially 
as the plan will be designed to eliminate 
free riders altogether. 

The greater the unanimity of ac- 
ceptance within the military establish- 
ment itself, including both Regular 
better 


chance any ready-Reserve proposal will 


and Reserve components, the 
have of Congressional approval without 
too much mutilation. The cold, hard, 
military fact remains that somehow 
we must find a way to have trained 
citizen defenders in a far higher state 
of readiness for a sudden call to arms 
than ever before in the history of the 
United States. 


ET the cold, hard, political fact must 

also be faced that this will not be the 
most popular proposal ever put before 
Congress, that it affects the lives and 
the future of millions of young Ameri- 
cans, that in effect it means that here- 
after the shadow of military obligation 
(perhaps on an hour’s notice) will 
hang like a sword of Damocles above 
millions of youthful heads which are 
now untroubled by any such disturbing 
anxiety. 

It means an alert and ready America 
from now on—but the cost must be 
paid in terms which American citizens 
have hitherto been unwilling to meet, 
or have met only grudgingly and parti- 
ally and with one eye on that rosy 
future when “the present emergency” 
is over and America can go back as 
usual to her peaceful, normal, easy- 
going ways. 


T isn’t going to be easy to induce 

either our people or their repre- 
sentatives in Congress to accept the fact 
that the new normalcy is a day-by-day, 
year-in-and-year-out state of that eternal 
vigilance which is the price of liberty. 
But that’s the way it is, and the fact 
should be accepted. 

The military establishment will have 
failed in its collective duty to the Na- 
tion if, at this crucial hour, it does not 
iron out all internal differences and 
appear before Congress to ask with a 
single voice for legislation that will give 
us what we have never had before, that 
truly ready Reserve on which our safety 
and indeed our survival as a free people 


may well depend. 
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New ‘Tank Buster 


The BAT - battalion antitank rifle system —consisting of a 


106-mm. recoilless rifleand a caliber 50 spotting rifle mounted 


on a jeep, can defeat the heaviest types of armored vehicles 


N October 12, 1954, the latest 

addition to the family of Ameri- 

can recoilless rifles, the 106-mm. 
rifle M4o, was unveiled before a group 
of members and guests of the Cleve- 
land Post of the American Ordnance 
Association, 

This first showing of the new BAT 
(battalion antitank) rifle was the high- 
light of the demonstration and marked 
the successful conclusion of another 
phase of Ordnance progress in provid- 
ing our troops with effective armament. 

Maj. Gen. G. M. Barnes, writing in 
the September-October 1945 issue of this 
journal, said: “Outstanding as a devel- 
opment, placing weapons of unprece- 
dented striking power in the hands of 
the individual soldier, the recoilless-rifle 
project is also a brilliant example of the 
effectiveness of the Industry-Ordnance 
Team and of the internal coéperation 
among various Ordnance groups in 
carrying to a successful conclusion an 
accelerated program of theoretical re- 
search and mechanical applications.” 

HESE words are as true a char- 
acterization of the BAT develop- 
ment as they were of the 
which, almost ten years ago, provided 


program 


our troops with the 57-mm. and 75- 
mm. recoilless rifle in the closing 
months of World War II. 

The new BAT rifle system consists 
of the 106-mm. rifle Mo, the 106-mm. 
rifle mount M79, the M8 caliber .50 
spotting rifle, direct- and indirect-fire 
telescopes and mounts, a matched fam- 
ily of complete rounds of 106-mm. am- 
munition, and a spotter-tracer round 
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for the spotting rifle. This last item 
closely matches the trajectories of the 
major-caliber rounds over that portion 
of the range most frequently used in 
antitank combat. 

The rifle system is adapted to mount- 
ing on the M38Ar1 '4-ton truck (jeep) 
—its normal carrier—and can be fired 
from the jeep or from the ground. The 
complete system, not loaded, weighs 
somewhat less than 500 pounds. 

It can be removed from and returned 
to the jeep by a 3-man crew which can 
transport it intact by hand over 
short distances and can move 
it over more substantial dis- 
tances and over more difficult 
terrain by disassembling the 
rifle proper from its mount. This 
disassembly and later reassembly are ef 
fected by a quick-disconnect arrange 
ment and are accomplished in a matter 
of seconds. 

The BAT rifle is the logical descen 
dent of the 57-mm. rifle M18, the 75- 
mm. rifle M20, and the 105-mm. rifle 
M27. A few words on the background 
of this family of rifles will clarify the 


discussion of its newest member. 


Se 
sang aoe 


The four recoilless rifles now standard 
in our Army have been developments 
in the truest sense of the word. The 
principles of operation and the details 
of design of each have been “laid open 


by degrees.” 


HE fundamental character of recoil, 

and hence the basis for its elimina- 
nation in a firearm, was known to New- 
ton; /.¢., to every action there is an equal 
and opposite reaction. In a firearm the 
action is the ejecting of the bullet or 
projectile; in a conventional rifle or gun 
the reaction is recoil. 

Comdr. Cleland Davis designed sev- 
eral guns in the World War I period 
which were recoilless by virtue of dis- 
charging various types ol projectiles to 
the rear, developing a reaction similar 
in kind to the basic action of the for- 
ward-moving shell. 

Cooke, in 1921, patented a weapon, 
the logical forebearer of our own recoil 
less rifles, in which the reaction was 
developed by a jet of gas vented 


from the powder 


rearward 
chamber. 

An extensive patent literature 
records a variety of contribu 
tions to the field of nonrecoil 
ing firearms in the Davis and Cooke 
for and accessories 


traditions—details 


to basic weapons of great size and 
weight. Technologically these develop- 
ments were sound, but they were use 
less, or nearly so, as weapons of war. 

During World War II, development 
of recoilless artillery (as opposed to 
recoilless rifles) was undertaken in this 


country, by our allies, and by our ene- 


553 





mies. Several German and at least one 
Russian development in this line pre- 
ceded our own, and usable recoilless 
cannons and mortars were produced 
both here and abroad. 

None of these weapons has retained 
status as a standard item in any coun- 
try, although many were technically 
successful, 

Development of recoilless rifles was 
initiated in this country in June 1943 
by the small-arms development group 
headed by Col. R. R. Studler, now re- 
tired, in the Ordnance Department of 
the Army. The program was originally 
conceived to provide an infantry weapon 
or family of weapons which would 
combine the accuracy of the small-bore 
rifle and some of its range and porta- 
bility with the antitank lethality already 
provided at close ranges by the “ba- 
zooka” with its hollow-charge rocket 
ammunition. 


TILIZING the gas-jet reaction sys- 
tem employed by Cooke, recoilless 
rifles were conceived and executed in 
the best tradition of small-arms design, 
a tradition which holds lightness of 
weight, smallness of size, and con- 
venience of use as necessities rather 
than luxuries. 
Such recoilless rifles in 57-mm. and 
75-mm. caliber, with hollow-charge 
antitank projectiles and other types of 


ammunition for each, were placed in 
the hands of combat troops before April 
1945. 

In June of that year, a scant two 
years after the initiation of the program, 
these rifles with their ammunition and 
accessories were standard infantry 
weapons in our Army. 

Although they were intended pri- 
marily for ground firing and hand 
carry, both these rifles have been used 
successfully on vehicles. Ordnancemen 
(including the author) working with 
men from the 82nd Airborne Division 
improvised and used jeep-mounted 75- 
mm. rifles in operations in the Cologne 
area in early 1945. 

An adaptation of the 75-mm. rifle 
to the M32 tank retriever was devised 
in Korea and used in our combat op- 
erations there. These and other field 
expedients, devised to place both 57- 
mm, and 75-mm. rifles on anything that 
would carry them, have been popular 
wherever fighting men have had re- 
coilless rifles. They reflect the desire, 
evident wherever these weapons were 
used, to have one handy on any fight- 
ing job that came along. 

The Tig 105-mm. rifle had been car- 
ried through engineering tests by the 
end of World War II. In the period 
which followed V-J Day, work in the 
recoilless-rifle field was largely concen- 


trated on refinement of the still rather 


The gunner uses the .50 caliber spotting rifle to bring the BAT on target during 
recent tests of the new 106-mm. recoilless rifle at Aberdeen Proving Ground, Md. 























crude interior ballistic theory of these 
weapons, and on basic design problems 
which had been by-passed with em- 
pirical solutions during the highly ac- 
celerated wartime program. 

When the Korean crisis made evi- 
dent the acute requirement for a 
heavier duty recoilless rifle, the T19 
105-mm. rifle was standardized as the 
M27 and placed in production to meet 


this need. 


OMBAT and training experience 
with the M27 and the continuing 
postwar study and design program pro- 
vided the basis for establishment, in 
early 1950, of a project for develop- 
ment of a battalion antitank rifle system. 
The project aimed at developing a 
recoilless rifle with ammunition and ac- 
cessories to consolidate the latest ad- 
vances in the art and to provide the 
best practicable combination in this 
order of importance: maximum des- 
tructive capacity, maximum range with 
high first-round-hit probability, mini- 
mum weight, and maximum rate of 
fire. 

At the inception of the BAT pro- 
gram, recoilless-rifle development was 
still continuing, under the active direc- 
tion of the small-arms development 
group of Ordnance Research and De- 
velopment, in the basic tradition of 
Industry-Ordnance coéperation under 
which it had made such spectacular 
early strides. 

The Frigidaire Division of General 
Motors Corporation, the first nongov- 
ernment facility to enter this field, was 
still carrying a major part of the de- 
velopment. The National Forge and 
Ordnance Company was active in de- 
sign and experimental model work. 
Armour Research Foundation and the 
Midwest Research Institute were mak- 
ing basic contributions to the ballistic, 
metallurgical, and mechanical phases 


of recoilless-rifle design. 


RANKFORD Arsenal continued as 

the primary Ordnance arsenal in 
this field, and Dr. W. J. Kroeger and 
C. W. Musser of Frankford, holders of 
the basic U. S. patents on recoilless 
rifles, continued in active leadership of 
the emerging science and art of recoil- 


less weapons. 
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The BAT program set a large and 
difficult task for this team. The first 
necessary step in initiating the active 
development was an expansion of the 
recoiiless-rifle facilities. Activities at 
Watervliet and Watertown Arsenals 
and at Springfield Armory were early 
dedicated to contributions to the BAT 
development. Contracts with the Fire- 
stone Tire & Rubber Company, Parish 
Pressed Steel Company, Remington 
Arms Company, and Winchester Re- 
peating Arms Company were integrated 
with increased contract activities at 
Frigidaire, Armour, and Midwest. This 
was done to provide a broad and effec 
tive development front adequate to the 
effective exploration of several variants 
of the basic recoilless system with a 


minimum of duplication of effort. 


MMUNITION development for 
this new system was planned and 
supervised by the Ammunition Branch 
of Ordnance. Research and Develop- 
ment, with active development work 
established at Picatinny and Frankford 
Arsenals and by contract with Fire- 
stone and the Chamberlain Corpora- 
tion. 
As the program progressed, the de- 
velopment group working on rifle and 


ammunition was extended to include 
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With barrel lowered into traveling position, the M40 can be transported quickly 


Rock Island Arsenal, Aberdeen Proving 
Ground, Erie Ordnance Depot, Harvey 
Machine Company, American Machine 


& Foundry Company, and others. 


ONG before the inception of the 

BAT system development program, 
it was well recognized that range deter 
mination was one of the major prob- 
lems of antitank armament effective 
ness. A tank is a moving target which 
must often be engaged over unfamiliar 
and unsurveyed terrain. Under such 
circumstances a high probability of 
first-round hit is dependent, with the 
most accurate weapon, upon a precise 
determination of the weapon-to-target 
range. 

Early in the discussions preliminary 
to establishment of the BAT require 
ments, an Army Field Forces repre- 
sentative reported that infantrymen in 
Korea had used carbines and Mr rifles 
as range finders with modest success. 
They transferred the range read from 
the sight of the small-bore weapon after 
an observed hit on the target to the 
sight of a recoilless rifle or other anti- 
tank weapon. 

Following a discussion of this pro- 
cedure it was decided to include in 
the BAT system development pro 


gram an exploration of the possibilities 





over rough terrain (Army photo). 
of matching the trajectories of small 
caliber spotter-tracer rounds to the tra 
jectories of the major-caliber BAT 
rounds and of using a semiautomatic 
spotting rifle firing these spotter-tracer 
rounds as a ranging device for the sys 
tem. 

The problems of trajectory matching, 
round-to-round uniformity, and semi 
automatic rifle design have proved far 
from simple, and the present solution, 
although highly practicable, is far 
from ideal. Nevertheless the develop 
ment at Frankford Arsenal, Spring 
held Armory, Winchester, and Reming 
ton has culminated in a ranging system 
which provides probabilities of first 
round hit unattainable with any other 
known system of comparable simplicity 


and ruggedness. 


— the spotting rifle ranging 

system discussed above, the new 
BAT system embodies a host of refine 
ments in detail and concept which make 
it a vastly more effective weapon than 
its forebearer—the M27. 

The new rifle has made full use of 
advances in ballistic theory and metal 
lurgical and design techniques, and it 
is provided with a family of rounds of 
ammunition which are likewise the last 


words in their respective types. 
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The Chance Vought F7U-3P photographic version of the Navy's Cutlass, above, carries 5 cameras in its nose and a large 
number of flares in place of armament. The Douglas A3D Skywarrior, below, is so powerful that when its twin J-57 
turbojet engines are supplemented with jato units the attack craft can take off from a carrier without using a catapult. 
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Mobility — Key to Victor 


On the atomic battlefield rapid dispersion, swift concentration, 


violent execution, and far-flung operations will decide the issue, 


and modern armor ts best suited to fulfill this decisive role 


HE countries of the world find 

themselves in a strange position 

today with respect to national 
defense. 

On the one hand, all manner of revo- 
lutionary weapons are in various stages 
of development, their characteristics 
readily permitting their assignment to 
the realm of “push-button” warfare, 
while their performance serves to trans- 
the outer 


fer that classification from 


fiction to the inner 


fact. On the other 


space of science 


area of scientific 
hand, war goes forward with conven- 
tional weapons. 

As we consider just where we stand 
—what form our national defense is to 
take on land and in the foreseeable 
future—what answers do we get? 

The considerations bearing on our 
national-defense thinking, planning, 
and preparedness, seem to be these: 

1. In the alignment of powers, both 
sides have an atomic capability. 

2. The terrifying consequences of 
atomic weapons and a fear of reprisal 
may, as with gas, rule out their 
future use. 

3. Peacetime development of 
weapons and organization must 
be theoretical to a great extent; 
they are proved in war. 

4. We 
within the 


must develop and 


conventional 


area 


refine 
while being prepared for atomic war- 
fare. 

5. We must be prepared for both of- 
fense and defense. 

The visionaries who foresee an early 
substitution of our conventional weap 
ons and ground forces by advanced 


January-February 1955 


Maj. William G. Bell 





Mayor Bell served in the 28th 
Cavalry Regiment until its in- 
activation in early 1944 when 
he was assigned to the 350th 
Infantry Regiment for the ltal- 
ian campaign. Prior to his 
present assignment in the Staff 
Secretariat at Allied Forces, 
Southern Europe, he was edi- 
tor of Armor magazine. 








weapons and limited manpower are in 
dulging in wishful thinking. Sound 
military reasoning supports the con- 
tinuing requirement for conventional 
ground forces using the proven tools 
of war. 

look 


for no spectacular shift from familiar 


It would seem that we may 
weapons and organization—no over- 
night dissolution of our conventional 
armies in favor of a magic weapons 
system, manned by a few technicians, 
upon an 
opponent at little or no loss to ourselves. 


that would wreak disaster 
Rather, there is in sight a grad- 
ual evolution within the con- 
ventional pattern, evidenced by 
such events as the phasing in 
of the 280-mm. atomic cannon. 

But we would be just as much 
off base to ride along in blind 
acceptance of orthodox methods as we 
would be in placing our trust in untried 
and unproved weapons and organiza 
tion. What, therefore, might be done in 
the so-called conventional area to ac 
complish improvement which in turn 
might head us in the right direction for 


the atomic battlefield? 


Does not the answer to this question 
lie in the word “mobility”? 
Maj. Gen. J. 


nent British military analyst, in a dis 


F, C. Fuller, the emi 


tinguished piece of writing in Brassey's 
Annual for 1952, has pointed out that 
“there have been only two great revolu 
tions which have radically changed the 
organization of armies. The first fol 
lowed the adoption of the horse as a 
military animal, and the second the in 
troduction of the internal-combustion 
engine as a military machine.” 

The great significance of these two 
historical events is simply that each 
took the 


mounted him and his firepower. As 


soldier off his feet and 
General Fuller notes, “the introduction 
of cavalry led to the birth of tactics— 
ability to reconnoiter, charge, maneuver, 
reénforce, and pursue. Arising out of 
this emerged a new factor, power to 
surprise, and therefore attack of an 


enemy morally as well as physically.” 


ESPITE the significance of mounted 
mobility to ground forces and de- 
spite the fact that we stand on the very 
threshold of an age of push-button war 
fare, we have failed to embrace fully the 
mounted concept in conventional war 
fare. The horse was introduced into 
combat some four thousand years ago, 
while mechanization has operated in 
history’s greatest wars. Yet the mounted 
concept still begs for general acceptance, 
and our ground forces are built around 
the classic dismounted arm. 
Instead of refining and perfecting our 
mounted arm and developing a pure 
doctrine of mobility, we have spread 
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our mounting thinly across our dis- 
mounted arm in an inbreeding process 
which has compromised a full and ideal 
use of mounted potential. 

In Armor, our mounted arm, whether 
we consider the tank battalion or the 
armored division, we see a support unit 
that is the subordinate element in a 
parent infantry formation. 

In World War II only one-sixth of 
our divisions were armored. We never 
fielded an armored corps in combat. 
Our standard corps is at best two-to-one 
infantryheavy and is employed in terms 
of its infantry elements. Our three Re- 
serve armored divisions not long ago 
were redesignated infantry. The A 
divisional force we have con- 
tributed to the defense of West- 
ern Europe is twothirds in- 
fantry. 

It appears to be traditional 
that we consider our ground 
forces in terms of infantry and specifi- 
cally in terms of the infantryman—the 
rifleman, the foot soldier. Frequent pro- 
nouncements to the effect that the ma- 
chine will never replace the man on the 
battlefield are often set in an infantry 
context. 

There is not a balanced awareness 
of the “ground soldier” as the man 
who serves self-propelled artillery pieces, 
mans tanks and armored cars, and op- 
erates the machines of war. It is the 
ground soldier who will not be re- 
placed. The infantryman may well be, 


to a certain degree. 


HAT are the American national 


characteristics favoring the devel- 


opment of a mobile base for our Army? 
1. Our American men come to mili- 


tary service with perhaps a higher de- 
gree of technical knowledge and native 
mechanical aptitude than any other na- 
tionals in the world. 

2. We have a rich store of scientific 
capability and potential, with a founda- 
tion of opportunity to perpetuate and 
expand it. 

3. Our industrial capacity is unsur- 
passed. 

4. We have great wealth. 

We are thus enjoined to take full 
advantage of a combination of valuable 
assets whose application to the ground 
battlefield and in terms of the mounted 
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mobile elements is self-evident. Armor 
is certainly a characteristically Ameri- 
can arm. 

During World War 
Eisenhower asked his historian, Col. 
S. L. A. Marshall, to rate all divisions 
in the European Theater according to 
performance. The results of the evalua- 
tion by the historical staff indicated that 
armored divisions had attained a high 


II, General 


general standard of performance, 
whereas there were extreme variations 
in the ratings of the infantry divisions. 
Although the reasons for this were not 
officially deciphered, it is not far fetched 
to believe that some of the reasons set 
forth above contributed to the 
findings. 

There can be little doubt that 


horizon has much to do with 


ie 


individual and collective reac- 
tion and effectiveness on the 
battlefield. How does this affect 
our ground soldiers? Variations in fore- 
ground and horizon undoubtedly have 
marked affect 
crew performance. There appears to 


upon individual and 
be a degree of rapport among the crew 
of a tank, for example, which plays a 
more decisive part than in the team 
operating on foot and in the open. 

The foot soldier’s horizon is limited. 
His objective is in the foreground. 
More often than not it is a hill, a 
ridge, a mountain—something above 
him, something which, quite apart 
from the consideration of enemy oppo- 
sition and emotional enervation, will 
require physical effort to reach, and his 
thinking is conditioned by it. 

On the other hand the mounted sol- 
dier’s view reaches well forward—to 
and in a sense beyond the visible ho- 
rizon, Physically he is higher off the 
ground, His cver-all role of mobile 
operations—of reconnaissance, 
exploitation, pursuit, connotes 
distance, movement, advance! 
His “psychological reach” thus 
becomes more appreciable than 
that of his 
ground. 


comrade on the 


There is certainly a morale factor in- 
volved in the case of the mounted sol- 
dier that is an item on the positive side. 
Turning once again to General Fuller 
and a post-World-War-I comment: “In 
the next war,” wrote the General in 


1922, “we may expect tactical organiza- 
tion to proceed . . . at an enormous 
speed, if muscle be replaced by petrol 
. weapons will become more and 
more powerful, protection more and 
more mobile, mobility more and more 
speedy, and morale, safeguarded by 
these three, more and more firm.” 


HE firmness drawn from his 

“mount” by the mounted soldier may 
be just such a psychological lift as that 
experienced by the average citizen in 
getting behind the wheel of a car, or in 
mounting a horse for a ride along a 
favorite trail. Training and discipline 
translate that added something into a 
positive factor that works on behalf of 
the individual and the team. 

Unfortunately, it is not possible to 
broaden this discussion with a com- 
parison of reaction in battle of mounted 
and dismounted soldiers. The preoc- 
cupation has been with the foot soldier, 
the infantryman, the rifleman; a sub- 
stantial amount of material exists on the 
dismounted soldier but not on the 
mounted soldier. 

However, reports have been pub- 
lished noting that “in any given action 
in World War II, only twelve to 
twenty-five per cent of all combat sol- 
diers (infantry) who were armed and 
in a position to fire their weapons at the 
enemy were able to pull the trigger.” 
The figure is reported by Army psychia- 
trist Col. Albert J. Glass to have been 
upped to fifty per cent on the Korean 
battlefield. A great gap still exists. 

Since this matter of soldier reaction 
in battle is significant in a considera- 
tion of the organization of our army 
and the doctrine of its employment, it 
is only natural that we ask ourselves a 
series of questions bearing generally on 

the mounted-dismounted sub- 
ject. 

What does the tank do for 
the tanker on the battlefield? 
Among mounted soldiers, are 
there as many individual fail- 
ures to act as there are reported 

to be among riflemen? Does the tank, 
with its ability to move, its protection 
and its armament, its imparted sense of 
power and crew companionship instill 
a proportionately higher degree of com- 


bativeness in the individual soldier? 
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The 120-mm. gun tank T43E1 is a potent factor in our armored firepower. 


What difference, if any, can be ex- 
pected between the orthodox foot in- 
fantryman and the armored infantry- 
man? What is the difference in reaction 
between the artilleryman serving an 
emplaced gun and one serving a self- 
propelled gun? 

The army that comes up with the 
answers to these questions, and applies 
the findings, will be a long step ahead. 

Since this appraisal relates to a transi- 
tion of conventional forces that will 
place them in a position to operate in 
wartare involving any weapons now 


known to us, we can hardly escape a 


projection of our consideration to the 


atomic battlefield. 

President Eisenhower, in his address 
before the 1953 General Assembly of 
the United Nations, stated that “atomic 
weapons have virtually achieved con- 
ventional status within our armed serv- 
ices.” The President went on to note 
that “the dread secret and fearful en- 
gines of atomic might are not ours 
alone,” following up with a specific 
reference to the Soviet Union. Thus we 
must consider a very unpleasant but 
very real contingency. 

N 1951 the writer had occasion to 

review editorially for another service 
magazine the implications of atomic 
developments with respect to the ground 
combat picture. Here is an extract: 


“The tactical use of atomic weapons 
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will multiply the value of mobility in 
the combat zone. Mobility will be a pri- 
mary means of protection, for disper- 
sion will be ever more important should 
the enemy employ atomic weapons. 

“At the same time that mobility is 
essential for dispersion as a manner of 
tactical protection, so too will it be es 
sential for the rapid concentration of 
units at decisive points. Mass employ 
ment must still be the basis for decision. 

“Armor is ideally suited for 
rapid dispersion and rapid con- 
centration. 

“Armor appears to be the 
ideal basis from which to per- 
fect the new measures which Maile: 
will be required for survival on the 
atomic battlefield. It seems logical to 
assume that proper protection will be 
forthcoming only when ground per 
sonnel in the battle area are mounted 
in fully mobile armored vehicles whose 
characteristics include protection from 
blast, heat, and radiation. 

“Only a force mounted in vehicles 
combining mobility, properly developed 
atomic protection, and inherent fire 
power will be able to survive on the 
atomic battlefield and carry th: fight 
to the enemy .. . armor is such a force.” 

It hardly seems far-fetched to say that 
in armor lies the means for relieving 
the infantry of its high casualty rate. 
As Lieut. Gen. W. D. Crittenberger has 


put it, the use of a sizeable amount of 


armor on the battlefield is a furtherance 
of that basic American concept to utilize 
fully our technological supremacy to 
reduce battlefield casualties. For armor 
signifies mobile warfare; infantry, posi 
tion wartare. 

In the words of Field Marshal Rom 
mel, “position warfare is always a strug- 
gle for the destruction of men, in con 
trast to mobile warfare where every- 
thing turns on the destruction of enemy 
material,” 

It is armor that supplies us with 
mobility on today’s battlefield—inte 
grated mounted mobility of all arms. 
There 


being mounted—being able to fight 


is a great distinction between 
mounted—and being transported. There 
is much confusion today on the part 
of many who consider transported ele 
ments as being mobile troops. In the 
full sense—the ability to fight mounted 


—they are not. 


RMOR 


demned for their championship of 


advocates often are con 
the tank by those who fail to recognize 
that their statements on behalf of the 
tank are appeals for a réle, not a 
weapon. As Deputy Defense Secretary 
Anderson said last year, “the weapon is 
the servant of Strategy, not its m aster.” 
The mounted soldier is well aware of 
I~ the limitations of his tools and 


of the need for constant evolu 


tion in the held of means to 
carry out the mobile réle. He is 
equally aware of the logistics 
problems involved and the mat 

ter of high gasoline consumption. 
Certainly armor had its limitations in 
Korea. Korea was hardly the common 
Its denominator 


denominator of war. 


was infantry, and such “brush-fire” 


wars in nonmobile areas of the world 
can little help being bitter and drawn 
out affairs of great loss and small deci- 
sion. If we want to fight more Koreas 
and Indo-Chinas then of course we 
want ground forces that are predomi 
nantly infantry. 

The capitals of many major countries 
of the world and many key industrial 
complexes, such as the Ruhr, lie in 
areas highly suitable for mobile war 
fare. And in the world today, while 
many areas are of great importance, it 
is Western Europe, a classic mobile 
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warfare area, that holds attention as the 
“center of gravity.” 

On the eastern side of the line that 
cuts a continent, our master opponent 
is reported by the New York Herald 
Tribune's Paris edition as having in 
East Germany some 31 divisions total- 


ing about 400,000 men. What is the 


reported breakdown? Eighteen armored, 
four infantry, and nine artillery or anti- 
aircraft! The armor is estimated 

to include 5,500 tanks, of which 

some 2,000 are said to be Joseph 

Stalin III's. 

Hand in hand with this Red 
strength, the training of Com- 
munist East Germany's expand 
ing army is being stepped up along the 
lines of offensive warfare, according to 
West German reports through the As 
sociated Press. These reports state that 
the accent in training of officers and 
officer cadets is on armored attack, in 
which “tanks, supported by motorized 
infantry, spearhead attacks against ‘en- 
emy’ forces.” 

We've come a long way since June 
1950 when, hard on the heels of our 
high-command statements indicating 
that the tank and tank warfare were 
on the way out, North Korean T-34’s 
rolled across the Thirty-eighth Parallel. 
Today we are better off! 

What are the developments and 
what the hopeful signs? 


N something less than four years we 

have backed ourselves with a family 
of tanks. We have an armored combat 
training area. We have increased our 
strength from one to three armored 
divisions. We have joined two of these 
under a corps headquarters. The Na- 
tional Guard has increased its armored 
division strength from two to three 
with another in prospect. Of two divi- 
sions to be designated to test atomic 
battlefield organization, one will be 
armored. 

These are long steps forward when 
viewed in the light of the situation in 
effect so recently as mid-1950. 

The subject of mobility is not one to 
be considered only from the standpoint 
of organization. It involves concept, 
doctrine, techniques, command, and 
least the 


other elements—not 


From ll 


many 


mind. these elements will 
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spring the motivation and the ac- 
tion in the evolution of our ground 
forces. 

Whatever tack ground force reorgani- 
zation takes, it should obviously be in 
the mobile area. The long train of mili- 
tary history which shows all elements 
as existing to support the infantry 
needs redirection. On the modern bat- 
tlefield it is difficu't to look upon the 

dismounted infantry as other 
than what historian J. Margo- 
lin has called “a coliection of 
laborers using hand tools.” 
And while there is great po- 
tential in the airborne-air-trans- 
port fields, we must remember 
that a paratrcoper arrives in a drop 
zone on his feet—a dismounted infan- 
tryman—while an air-landed soldier 
requires a landing field and favorable 
weather to put him into action. 


armor? On many 


Air-transported 
occasions we've seen light tanks roll 
into and out of C-124’s while photo- 
graphers scurried around taking packs 
of pictures. But, hang it, we’ve never 
seen one fly! Tank too heavy? Plane 
too big? Perhaps. But the light, light 
stuff, when we have it both in airplanes 
and armor, while fine for the cavalry 
role of reconnaissance and screening, 
will never do all the mobile tasks, some 
of which are weightier. 

Marshal 
“The enemy has installed himself in 


Saxony and in the Thuringian salient, 


Juin last year remarked: 


150 kilometers from the Rhine. . . If 
one transplants to the Rhine region that 
offensive maneuver developed by the 
Russians against the Germans in 
1944 and grants them the same con- 
centration of forces and rhythm of ad 
vance, such an attack . . . would be 
capable of reaching Paris in twenty- 


three days.” 


HE person who would expect the 

Russians to accomplish that with 
infantry would be as mistaken as the 
person who would expect to stop them 
with infantry—or with a swarm of 
light-weight, thin-skinned vehicles. 

Certainly we need a good proportion 
of infantry in. our Army. But as war- 
fare shifts from trenches “and Maginot 
Lines, from static and continuous fronts, 
from holding to moving situations, from 
defensive to offensive action—from 
stalemate, if you will—it is the mounted, 
mobile forces that come into play, and 
it is here that our emphasis should now 
be placed. 

Mobility is the very foundation of 
offense—and certainly atomic weapons 
place a premium on offense. On the 
atomic battlefield the side capable of 
outranging the other, forcewise, will be 
the successful one. Rapid dispersion, 
rapid concentration, violent execution, 
far-flung movement, ranging operations, 
offense—these bespeak mobility, the 
hinge for decision and victory on the 


modern battlefield. 


American tanks helped strengthen our allies abroad (I.N.S. photo). 
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Airborne Training 


Three weeks of intensive training at the Fort Benning Infantry 


School produce paratroopers geared to meet the demands of 


atomic warfare and increase the streking power of our forces 


N_ 1784, 


dicted the rédle of the airborne in- 


Jenjamin Franklin pre- 


fantryman in modern’ warfare 
when he asked: 

“Where is the prince who can afford 
cover his country with 


so to troops 


for its defense, as that ten thousand 


men, descending from the clouds, 
might not, in many places, do an infi- 
nite deal of mischief before a force 
could be brought together to repel 
them?” 

The U. S. Infantry has supplied the 
answer. At the Infantry School, Fort 
Benning, Ga., the heart of airborne 
activities, paratroopers today are being 
geared to meet the demands of atomic 
warfare. Authorities believe it will be 
airborne troops that will move in after 
an atomic attack, catching the enemy 
while he is still under the shock of the 
blast. 

Last spring the réle of the airborne 
infantryman was demonstrated in the 
atomic phase of Operation Flash 
Burn, a gigantic Army maneu- 
ver at Fort Bragg, N. C. The 
exhibition of combat expedi- 4 


ency, air transportability, and 


Maj. James H. Tate 


serves who must be alert for attack 
from the sky. 

Fort Benning and paratroopers have 
become synonymous, and rightly so 
airborne train- 


School in the 


since the birth of U. S. 

ing at the Infantry 

summer of 1940. 
However, the airborne 


back as the 


when Leonardo da Vinci designed the 


story goes 


as far fifteenth century 


parachute. In the eighteenth 


century, a Frenchman named 


Montgolfier launched the first 
The 


successful balloon. 


. o 
same — 
: ; saw t famous Euro- 
century saw the fa ~ : 


pean balloonist Blanchard make 

a parachute jump to save his life. At 
the time the Wright brothers made 
their first flight at Kittyhawk, the con 
ception of the parachute was over 600 
years old. 

Two 
troop utilization, Sir Winston Churchill 
and the late Maj. Gen. Billy Mitchell, 
to bring 


great advocates of airborne 


tried unsuccessfully 
such troops into action during 
World War I. 

In 1928, General Mitchell ar 


ranged the first display of air 


aérial delivery greatly impressed ee ee might at Kelly Field, Tex. 


top-ranking officials who witnessed the 
exercise. 

Among the many indications of air- 
borne units’ expanding part in our na- 
tional defense is that newly commis- 
sioned Regular Army lieutenants are 
now required to take either airborne or 
Ranger training. Officials at Fort Ben- 
ning say airborne troops have great 
striking power and that their mere 
down many 


presence ties enemy re- 
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Although the small group of American 
soldiers who were dropped had assem- 
bled their weapons and were ready for 


action three minutes after they left the 





Major Tate is attached to the 
Office of Public Information, 
Headquarters, The Infantry 
Center, Fort Benning, Ga. 





airplane, Army officials were not ready 
to give the greén light to experiment 
with airborne possibilities in earnest. 

From this demonstration came Rus 
sia’s and Germany’s leap into para 
trooper training. In 1930, Russian para 
troopers were*dropped in war maneu 
vers at Veronezh. Six years later it 
was reported. that 5,000 parachutists 
were droppec at one time during ma 
neuvers at Kiev. 

Back home, the vision of fly 
ing infantrymen was not com 
pletely lost’ Maj. Gen. Preston 
Brown, commander of the Pan 
ama Canal Department, moved 
a battery of the Second Field Artillery 
ninety miles by air transport in 1931 
from France Field across the Isthmus 
to Rio Hato, Canal Zone. 


The 


Lieut. Gen.) George C. Kenney made 


following year, Capt. (later 


another experiment in airborne his 
tory by air-landing an infantry detach 
ment behind “enemy” lines during ma 
neuvers at Fort Du Pont, Del. Further 
advancement was made in 1933 when 
three batteries and the headquarters of 
the Second Field Artillery were trans 
ported by air from Bejuca to Chorrera, 


Panama, a distance of thirty-five miles. 


B* 


and 


1938 the U.S. Army’s Command 
Staff School 


including airborne warfare in its theo 


General began 


retical tactical instruction. 
had 


marched into the demilitarized Rhine 


In Europe, German soldiers 
land and their country had signed the 
1936-1937 pact with Italy and Japan. 
On March. 12, 


forces 


1938, German 
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Above, students drop from 250-foot train- 
iag tower, Fort Benning (Army photo). 


Above, student dangles in swing landing 
trainer. Below, jumpers practice from 34- 
foot mock training tower (Army photos). 


were flown to the Aspern Airport in 
Vienna during the occupation of 
Austria. 

It was necessary, on October 7, 1938, 
that German occupation troops move 
into the Silesian town of Freiwaldau 
for political reasons. To accomplish 
this, Von Rundstedt utilized 305 Junk- 
ers 52's, in which he loaded a com- 
plete infantry regiment, approximately 
2,800 men, with accompanying weap- 
ons. The landing was made on a rough 
wheat field near Freiwaldau with com- 


plete success. 


Y World War II, Russia and Ger- 
many had thousands of 


parachutists. Russian airborne troops 


trained 


were first used in actual combat in 1939 
in the Russo-Finnish War. In 1940, 
Germany used a large number of para- 
troopers to spearhead her invasion of 
Holland and in the assault on Crete 
the following year. 

To transport her airborne troops, 
Germany utilized the glider which she 
began developing in 1937. Luftwaffe 
officers and pilots had experimented 
with this and other types, so Hitler 
had a number of trained glider pilots 
at the World War II. 
Gliders, under the direction of Gen. 
Kurt Student, became an important 
part of the Third Reich’s airborne pro- 
gram. 

Germany’s method of attack with 
gliders was to approach the objective 


outbreak of 


in a spiral and land crewmen and in- 
fantrymen to clear the area for the 
paratroopers who would come later. 
This was the opposite of the American 
and British procedure which was to 
drop parachutists first and secure land- 
ing zones for gliders which brought in 
artillery, troop reénforcements, and 
supplies. 

Although the United States and Eng- 
land entered the glider-transport field 
in 1941 and began training glider pilots, 
another airborne program was trying 
its wings at Fort Benning. 


HE US. 
began May 6, 1939, with the Army’s 


air-infantry story really 


suggestion that a small detachment of 
air infantry be organized. It was de- 
cided that a study should be made to 
determine the kind of equipment and 


supply required for airborne opera- 
tions, suitable missions to be performed, 
degree of control to be exercised by 
higher command, and collaboration 
with the Air Corps in obtaining the 
necessary aircraft. 

The Engineer Corps said that since 
these troops were to be used primarily 
as saboteurs and demolition crews their 
training and employment should be 
under Engineer direction. The Air 
Corps proposed that they be “marines” 
of the Air Corps, to be designated Air 
Grenadiers. The Infantry insisted that 
airplanes were but a means of trans- 
portation and that the primary mission 
of such airborne troops was to fight on 
the ground as ground soldiers after 
they had landed. 

The Infantry won its point, and on 
April 25, 1940, the organization of a 
test platoon to function under the In- 
fantry Board at Fort Benning was 
approved. 

Following the successful 
tactics of the Germans in Holland and 
Belgium, the Fort Benning test platoon 
under the supervision of the comman- 
dant of the Infantry School began re- 
cruiting volunteers from the 29th In- 


airborne 


fantry Regiment. 

An 8-week training schedule was 

mapped out. It included all phases 

bre of parachute training 

“# from the first orienta- 

tion flight and the 

packing of parachutes 

ae 

thenics, hand-to-hand combat, forced 

marches, and a daily 3-mile run. In 

addition, there was the regular schedule 
of standard Infantry training. 

In July, Lieut. Col. (later Maj. Gen.) 
William C. Lee, who is considered the 
father of the Airborne, recommended 
that the 48-man test platoon move to 
Hightstown, N. J., to train for a week 
on jump towers which he had seen at 
the New York World’s Fair. The train- 
ing, which gave the sensation of jump- 


to jumping from air- 
planes in flight, calis- 


ing from an airplane, was so successful 
that two of the 250-foot towers were 
purchased and brought to Fort Ben- 
ning. Three such towers are in use 
there today. 

On August 16, 1940, members of 
the test platoon, wearing football-type 
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helmets, standard Air Corps escape 
parachutes, and emergency test-type 
parachutes, jumped from a Douglas 
B-18 plane at Lawson Field. 

The enlisted members of the platoon 
drew lots to determine the first to fol- 
low the platoon leader, Lieut. (later 
Col.) William T. Ryder, out of the 
airplane door. Pvt. William N. King 
of Nashville, Tenn., became the first 
U. S. Army enlisted man to make an 
official jump as a paratrooper. 

“We were so well trained that we 
did everything automatically and didn’t 
think about being frightened,” said 
King, now a master sergeant assigned 
to the Infantry School’s Airborne De- 
partment. Thirteen days later, the first 
mass jump in the U.S. was made by 
the test platoon. 


HE first airborne combat unit, the 

sorst Parachute Battalion, was or- 
ganized in September 1940, under the 
command of Maj. (now Maj. Gen.) 
William M. Miley. In July 1941, the 
5o02nd Parachute Battalion was activated 
with men of the sorst as cadre. 

Since the establishment of the Para- 
chute School on May 15, 1942, it has 
been known as the Airborne School 
and the Airborne Section of the Infan- 
try School. On May 1, 1949, it became 
the Airborne Department of the Infan- 
try School, now headed by Col. Leland 
G. Cagwin of Carbondale, Pa. 

Each month during World War II, 
airborne training produced 4,000 quali- 
fied parachutists. Since the inception 
of the original test platoon, 188,263 
paratroopers have been trained at Fort 
Benning with more than _ 1,000,000 
student jumps being made during that 
time. Maj. Gen. Joseph H. Harper, 
Infantry School commandant, and Brig. 
Gen. Carl F. Fritzsche, assistant com- 
mandant, both are qualified paratroop- 


ers. 


+ he YDAY the airborne course consists 

of three weeks of training for en- 
listed men and four weeks for officers 
and top-grade NCO’s. During the first 
week, the student is instructed in the 
basic technique of parachuting. After 
an hour’s orientation comes the in- 
troduction to parachute training, physi- 


cal training, mock-up tower training, 
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Above, airborne students at Fort Benning practice exit technique from mock-up air- 
craft door. Below, slide from 34-foot tower simulates shock uf jump (Army photos). 
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Below, student receives last minute instructions from jumpmaster before mak- 
ing one of five qualifying jumps necessary for paratrooper wings (Army photo). 
















mock-up door training, and PLF’s 
(parachute landing falls). 

The PLF is a technique which uti- 
lizes five points of contact when a 
paratrooper touches the ground follow- 
ing a jump. The five points are: balls 
of the feet, the calves, the thighs, the 
buttocks, and the “pull-up” (Tisimus 
dorsal) muscles of the shoulder and 
back. Paratroopers learn to make all 
their falls on these fleshy portions of 
the body, in the order named, to reduce 
landing shock minimize the 
chances of receiving a bone fracture. 

During physical-training periods the 
embryo troopers tone up mus- 
cles to withstand the shocks and 


and 


strains they must endure dur- 
ing jumps. A 34-foot tower is 
used to teach the novice jumper 
how to attain a good body posi- 
tion during the fleeting moments be 
tween exit and opening shock. 

The trainee is suspended from a 
harness as he goes out the door. He 
falls free for eleven feet, then is brought 
up sharply as his harness risers are ex- 
tended to full length, simulating the 
opening shock of an actual jump. 

The trainee descends to the ground 
along a cable terminating on a gravel 
mound thirty-five yards from the tower. 
This apparatus has won a reputation 
for “separating the men from the boys.” 
More trainees “wash out” of paratroop 
training in this phase than in any other 


element of the course. 


HE second week of the course is 

conducted in the 250-foot tower 
area. There the fledgling trooper, sus- 
pended from an inflated parachute, is 
pulled to the top of one of three tower- 
ing steel structures which have become 
Fort Benning landmarks, At the sum- 
mit the chute is released from its guid- 
ing device and the trainee drifts to 
earth. 

The trainees continue suspended- 
harness, mock-up-door, and mock-up- 
tower training during the second week. 
Physical fitness is stressed at all times. 
Should a man slow down on his job 
or take an unauthorized rest, he im- 
proves his physique by ten push-ups. 

Individual “tap-out” jumps and mass 
parachuting highlights the third and 
last week of airborne instruction. On 
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the way to the paratroopers’ first jump, 
there is an air of tension and nervous 
anxiety in the airplane. The troopers 
sit hunched over by their parachute 
harnesses. Some of them quietly watch 
the ground below. Others squirm and 
laugh at nothing. 

Friday of the third week finds the 
trainees lined up, with collar brass and 
belt buckles shined and boots polished, 
to receive their “wings.” They have 
completed five jumps from an air- 
plane and are now qualified for assign- 
ment to an airborne unit. ‘ 

For officers and enlisted men of the 
top three grades, graduation 
marks the end of four weeks’ 





training. A week prior to the 
beginning of the basic parachute 





course they started their instruc- 
tions by studying air move- 
ments and aérial delivery—with a gen- 
erous seasoning of physical training. 

In the air-movement classes, officers 
and NCO’s study the various types of 
aircraft in which they may be moved. 
They learn to compute safe balance 
for loads of men and equipment, proper 
lashing for air-transported equipment, 
and aérial delivery procedures. 

Two day’s training in the fifth week 
complete the airborne course for officers 
and NCO’s. On one of these days they 
make a “jumpmaster” parachute drop 


over an unfamiliar drop zone. 





“Paratroopers today are be- 
ing geared to meet the de- 
mands of atomic warfare. Au- 
thorities believe it will be air- 
borne troops that will move in 
after an atomic attack, catch- 
ing the enemy while he is 
still under the shock of the 
POEs tain 5 


“Among the many indica- 
tions of airborne units’ ex- 
panding part in our national 
defense is that newly com- 
misstoned Regular Army lieu- 
tenants are now required to 
take either airborne or Ranger 
training. Officials at Fort Ben- 
ning say airborne troops have 
great striking power and that 
their mere presence ties down 
many enemy reserves who 
must be alert for attack from 
the sky.” 


i» 








teaches. of- 


Jumpmaster training 
ficers and NCO’s to know the right 
time and place for paratroopers to 
jump. The ability to find a designated 
destination builds confidence in jump- 
masters. This is needed, for theirs is 
the responsibility for “jumping” their 
men in a safe and efficient manner. 

Physical training is an important 
item in the airborne program since 
experience has proved there is a direct 
connection between the physical condi- 
tion of the student and the injury rate. 
This rate at Fort Benning has been re- 
14 per cent in 1943 to 
approximately two-tenths of one per 


duced from 


cent at the present time. 


OLONEL Cagwin sums up the pro- 

gram conducted by his department 
when he says: “The techniques we 
teach and the procedures we employ 
are products of over thirteen years of 
experience, not only at Fort Benning 
but throughout the Army. By vigilant 
examination of students’ performance, 
constant study of malfunction and in- 
jury rates, and continuing scrutiny of 
teaching methods and instructors, we 
endeavor to improve our techniques 
and the quality of our product. 

“The development of new types of 
airborne equipment can be expected, 
and our instruction will be geared to 
keep the students abreast of new de- 
velopments. Our objective is to turn 
out the best possible paratroopers, in 
the time allotted for their training, 
without compromising on safety or re- 
laxing the high standards of per- 
formance set by our predecessors.” 

Airborne troops have written their 
own history, such as the 82nd Airborne 
Division’s assault on the strategic is- 
lands of Sicily, the Salerno beachhead, 
and the battles at Anzio, Mt. Samucro, 
and the Volturno River. The 82nd and 
the rorst Airborne Divisions played a 
major réle on the Normandy beach- 
head. 

Today there are two airborne divi- 
sions in the United States, the 82nd at 
Fort Bragg, N. C., and the rth at Fort 
Campbell, Ky. The 508th Airborne 
Regimental Combat Team also is as 
signed to Fort Campbell, and a second 
regimental combat team, the 187th, is 
in the Far East. 
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Industry and Defense 








Close cooperation between American industry and the armed 


forces has been developed and must be maintained if the 


United States rs to be assured the maximum defense potential 


Charles A. Dana 


Chairman of the Board, Dana Corporation, Toledo, Ohio 


MONG America’s greatest assets 

is a close working relationship 

between industry and the na- 
tional defense which in recent years 
has reached a state of codrdination and 
efficiency that has no counterpart any- 
where else in the world. 

Because success in modern warfare 
relies as much on the production line 
as the battlefield, there can be no sub- 
stitute for this close, efficient, working 
relationship. The military must catalog 
what it needs to win in an emergency, 
and industry must maintain the know- 
how and flexibility to be able to con- 
vert its peacetime facilities to produc- 
tion of these needs whenever required. 

American industry turned in a mi- 
raculous performance during both 
World Wars, and no letdown occurred 
during the more recent Korean con- 
flict. The production rates attained 
could not have been reached, however, 
were it not for the preplanning that 
existed between the military and indus- 
try and the state of readiness and co- 
operation that had been developed in so 
far as the various production lines were 


concerned. 


MERICA’S vast industrial potential 
comprises many individuals, estab- 
lishments, and elements. There are large 
and small industrial units within its 
framework, but each has a definite, 
specialized part in the scheme of things 
and a great responsibility for maintain- 
ing the Nation’s state of readiness. 
Certainly the writer cannot speak 


specifically for all of them regarding 
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This is the first of a@ series 
of articles which will be pub- 
lished in this magazine as 
case histories in industrial pre- 
paredness. Throughout the se- 
ries the achievements of lead- 
ing elements of American in- 
dustry will be recounted, both 
as they relate to past perform- 
ance and to planning for fu- 
ture emergency armament pro- 
duction. 

The American economy is 
unique in that in normal times 
it does not have a private 
armament industry. Due to 
the force of present circum- 
stances, today much of the 
strength of that economy is 
devoted to ordnance produc- 
tion. 

But the great problem of 
industrial preparedness is in 
keeping available the know- 
how and the facilities for in- 
stant armament production in 
time of emergency. This series 
of articles will attempt to stress 
the need for constant readi- 
ness, both of personnel and fa- 
cilities for arms production in 
time of trouble. 





their participation in this community 
of interest, but I can speak for the 
Dana Corporation and outline what it 
has done, is doing, and can do in the 
future by way of converting its com- 
mercial manufacturing facilities to war- 
time production should another emer- 
gency call for partial or total support 
of American industry. 

The Dana Corporation is the out- 
growth of a company founded in 1904 


by the late Clarence W. Spicer in 
Plainfield, N. J., to manufacture the 
first successful universal joint and pro 
peller shaft for automotive use. 

Spicer universal joints in the larger 
sizes have been used for many years in 
medium and heavy-duty trucks, buses, 
railcars, and in industrial applications. 
Also manufactured in large volume are 
smaller sizes of universal joints used in 
passenger cars, light and medium trucks 
and buses, and in industrial applica 


tions. 


HE company likewise manufactures 

all forms of automotive transmis 
sions, auxiliary transmissions, gear boxes 
of special design, and torque converters 
for use in trucks, buses, and in miscel 
laneous industrial applications, as well 
as power take-offs for use in trucks, 
gear-reduction units, etc. 

It manufactures axles for passenger 
cars, light trucks, and taxicabs, along 
with clutches for passenger cars, trucks 
and farm implement equipment, and 
for industrial units. Other peacetime 
products include heat-treated frames 
for heavy-duty trucks; passenger car 
frames; metal stampings for many di 
versified products; and alloy, stainless, 
armor, and carbon steel and titanium 
forgings in intricate and complicated 
designs for the automotive, truck, rail 
road, agricultiral, conveyor, aircraft, 
and other industries. 

In World War I our company was 
among those supplying this country and 
its allies with various needed automo- 


tive components used by the military, 
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all keyed to the products we had maau- 
factured prior to the start of hostilities. 
After the big production push of the 
First World War, military-industrial 
planning and coérdination suffered 
serious deterioration. This dangerous 
“do-nothing” condition existed until 
the rise of Hitler in Germany, which 
touched off a wave of apprehension 
leading, fortunately, to a close integra 
tion of American industry and plan 
ning with the needs of the military. 
This was reflected in the chronology 
of the company’s work for the military 
1933 when 


Spicer engineers were asked to design 


which was resumed in 
a transmission and final drive for light 
tanks. This was a natural, fully justi- 
fied assignment for them because over 
their many years of peacetime work 
they had become outstanding experts 
in the held of commercial automotive 


transmission design. 


SYNCHRONIZER was developed 
for the tank unit in 1937 as an ex- 
tension of the original engineering 
work, but it wasn’t until 1939 that the 
company tooled up and went into vol- 
ume production of synchronized light 
tank transmissions and final drives for 
the Army. 
The important facts here are that, 


first, the Army took full advantage of 


the company’s specialized knowledge 
in the automotive-transmission field 
and, secondly, that under the program 
set up we were in a state of readiness 
to produce this important tank com- 
ponent for six full years—able when 
finally called upon to do so without 
delay. 

Resorting to the placement of con- 
tracts with companies according to 
their peacetime production or research 
and development specialties became a 
fortunate rule with the military pro- 
curement agencies prior to World War 
II. It insured not only maximum efh- 
ciency and speed in getting programs 
under way but also that the end product 
would be properly engineered and of 
the highest possible quality. 

This policy was reflected in a con 
tract placed with our company in 1940 
when we were asked to redesign a syn 
chronized transmission and final drive 
for medium tanks. 

This component was originally de- 
veloped by the Army at its Rock Island 
Arsenal, but at the time we entered the 
scene some one with highly specialized 
knowledge in this particular field was 
needed to refine and polish the design 
before it could be placed in production. 

In the case of this transmission and 
final drive for medium tanks the com- 


pany’s assignment was confined wholly 


Specially designed machinery is used to assemble driven-plate spring dampers 
for Spicer Brown-Lipe clutches at the Auburn Clutch Division, Auburn, Ind. 








to redesign and extended development. 
It was at no time intended that we 
After 


company engineers had completed their 


should manufacture the units. 
assignments, actual manufacture of the 
transmissions and final went 


to tank-production plants operated by 


drives 


other manufacturers who were special- 
ists in fabricating and assembling com- 


pleted vehicles. - 


HIS type of coéperation and close 

coérdination within industry, which 
takes advantage of specialized ability 
to the greatest possible extent, is with- 
out doubt a highly significant and im- 
portant factor in this Nation’s over-all 
defense picture. 

In 1940 we also redesigned a 5-speed 
transmission for Valentine light tanks 
produced in Canada, a unit manufac- 
tured in that allied country throughout 
World War II. 

During the time of this country’s 
actual participation in the war, our 
know-how in the automotive and tank- 
transmission field was also utilized by 
the Government in such things as the 
redesign and production of a synchro- 
nized light-tank transmission for use in 
LVT amphibious vehicles produced by 
Food Machinery Company. 

Design and development work on 
torque converters for the military was 
undertaken by our firm in 1939 when 
we and five other companies were asked 
by Army Ordnance to design an auto- 
matic transmission for the T7 tank, 
later to be designated the T70 medium. 
We submitted a 3-stage converter ac- 


ceptable to Ordnance which subse- 
quently became the standard for this 


piece of equipment. 


HE T7o, never in actual produc- 
tion, was superseded by the Hellcat 
18-ton medium for which we supplied 
thousands of 3-Stage torque converters. 
Our plants were engaged in the de- 
sign, development, and production of 
tank 
World War II, and our preparation 


and know-how for this work was such 


torque converters throughout 


that specific types could be phased ‘in 
and out of production almost at will, 
without undue delay or loss of manu- 
facturing efficiency. 


Dana’s specialized experience was 
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also utilized in 1939 in connecuon with 
half-track components, the company be- 
ing called upon to design and produce 
transmissions, transfer cases, clutches, 
and final drives for Autocar, White, 
and Diamond T vehicles. Half-tracks 
were in production when this country 
entered the war, and the manufacture 
of parts for them was continued by our 
plants throughout the conflict. 

From 1940 to the end of World War 
II, other automotive-type components 
designed or produced by the company 
included 3-speed transmissions with 
high reverse gear for barrage-balloon 
trucks; transmissions for transport car- 
riers; many different transmissions and 
auxiliaries for special-purpose vehicles; 
special transmissions for helicopters, etc. 

Dana also played a part in the evolu- 
tion of the famous jeep. In 1940, when 
the design and specifications for this 
vehicle were at a point where pilot 
models could be constructed, the com- 
pany was called upon by the Govern- 
ment to use its know-how in the design 
and fabrication of the 4-wheel-drive 
front and rear axle needed for the unit. 


FTER numerous conferences with 

the various component manufactur- 
ers involved and with Army Ordnance 
personnel, we were awarded a develop- 
ment contract and orders for fifty-three 
sample sets of material. Ordnance sub- 
sequently awarded contracts for 1,500 
vehicles each to three automobile manu- 
facturers. All 4,500 of these vehicles 
employed Spicer axles, transfer cases, 
and propeller shafts. 

Willys-Overland was ultimately 
named the prime supplier of the jeep 
and was awarded a production 
Ford 


Motor Company was designated 


order for 18,000 units. 
as a second source to build jeeps 
to Willys’ prints. We, in turn, 
licensed Ford to produce axles, 
transfer cases, and propeller shafts to 
our specifications. 

Volume production of the jeep 
achieved during 1941 was maintained 
throughout World War II and the Ko- 
rean war, and production of these 
versatile little vehicles continues today, 
still with our participation and help. 

Automotive-type parts, although an 


extremely important part of our World 
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A battery of presses produces a huge volume of heat-treated frames for 






heavy-duty trucks at the Parish Pressed Steel Company, Reading, Pa. 


War II production, were by no means 
the only items manufactured by Dana 
and its wholly owned subsidiaries, some 
of which were specialists in industrial 
lines outside the stricter limits of the 
automotive field. 

For example, work of the General 
Drop Forge Company plant at Buffalo 
included production of steel drop forg- 
ings for Watervliet Arsenal, nava! air 
craft engines, submarine and aircraft 
torpedoes, gun carriages, trucks, and 
miscellaneous vehicles. 

Parish Pressed Steel Company, a 
wholly owned subsidiary, also contrib- 
uted numerous items of a critical na- 
ture to the military. In 1940 and 1941, 
prior to Pearl Harbor, Parish was fabri- 
cating 75-mm. gun carriages. During 
the actual period of hostilities it manu 
well as 


factured 57-mmi. carriages as 


105-mm. gun mounts, go-mm. carriage 


trails, and ammunition acces 
pea ey 
Considerable research was 


done on related military items, 
and this subsidiary did a great 
deal of work on a special process 
for preliminary straightening of armor 
plate. 

Field ranges and steel helmets were 
produced by Parish for the Army Quar- 
termaster Corps, while many different 
types and sizes of wire reels were made 
for the Army Signal Corps. Other items 
were aluminum cowling and skins for 
and miscellaneous 


aircraft parts for 


heavy-duty trucks. 


Our research and development facili 
ties were also called upon for work in 
various and sundry lines for which they 
were well qualified on the basis of com 
mercial experience. A great deal of this 
involved research on molybde 


nickel 


the various ty pes ol national-emergency 


work 
num, chrome, vanadium, and 
steels. The company was very active in 
the development ot gear steels, many 
of which were adopted as the standards 
for their particular fields. 
ANA’S facilities were greatly in 
creased during and after World 
War II. Since 1940 its manufacturing 
area has been expanded fourfold. This 
growth has been paralleled by a corre 
sponding increase of engineering facili 
ties. Divisions and subsidiaries are now 
located in Toledo, Ohio, Pottstown and 
Reading, Pa., Hillsdale and Lansing, 
Mich., Buffalo, N. Y., and Fort Wayne, 
Auburn, and Marion, Ind. The Dana 
Corporation also has substantial inter 
ests in industrial enterprises in Canada, 
England, France, and Australia. 
All our facilities are maintained on 
a stand-by basis ready to be converted 
to military production when needed 
without extensive retooling. Certain of 
the newer increases were made specif 
cally to accommodate military produc 
tion. Constant liaison is maintained 
with the military procurement agencies. 
Many of our newer facilities partici 
pated in production for Korea, which 


ran pretty muc h the gamut of our over 
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ail current capabilities. Production in 
cluded scores of different. automotive 
tank 


carriages, land mines of advanced de- 


and components, .105-mm. gun 
sign, 60-mm., mortar shell, research and 
development work, and experimental 
parts for new artillery designs, wire 
reels, special high-strength suspension- 
arm assembles for a newly designed 
cargo carrier, elevating arcs for go-mm. 
tank guns, articles for the frames of 
heavy-duty vehicles, fuel tanks for jet 
aircraft, quarter-ton trailers, and muz- 
blast-deflector weld- 


zle brakes and 


ments tor go-mm, guns, 


W E also conducted an experimental 
program covering forging and heat 
treating of titanium metal. These forg- 
ings, mass produced for aircraft jet 
engines, weighed half as much as steel 
forgings with comparable physical prop- 
erties and were considerably more re 
sistant to heat and corrosion. 
Developed, too, was a process en- 
abling the Cadillac Tank Arsenal to 
mass produce ‘heat-treated louvre forg 
ings to armor-steel specifications. These 
replaced old steel castings used in tank 


armor to protect tracks and other vital 





“American industry turned 
in a miraculous performance 
during both World Wars, and 
no letdown occurred during 
the more recent Korean con- 
flict. The production rates at- 
tained could not have been 
reached, however, were it not 
for the preplanning that ex- 
isted between the military and 
industry and the state of readi- 
ness and codperation that had 
been developed in so far as 
the various production lines 
were concerned.” 











parts and are said to have averted a 
bottleneck in steel castings. 

Still other contributions to the Ko- 
rean effort included tank crankshafts, 
collars for tank hatches, various gun- 
part forgings, aircraft forgings and 
gears, and spline and coupling shafts 
for aircraft reciprocating and jet en- 
gines. 

Many tests were conducted on boron 
steels and their results pooled with 
those of other manufacturers. Dana 
engineers served on nine national tech- 
nical committees dealing with defense 
products while at the same time per- 


forming their regular design and engi- 


Workmen at the Salisbury Axle Division, Fort Wayne, Iad., complete some 
of the thousands of axles which daily roll off the efficient production lines. 








neering functions tor the 


Obviously we produced a greater di- 


company. 


versity of items for the Korean conflict 
than we manufactured during World 
War II. This undoubtedly can be put 
down as the natural outgrowth of that 
World War II experience itself. As our 
productive capacity expanded, know- 
how increased apace and, because we 
worked so closely and continuously 
with the defense procurement agencies 
and other production industries, diversi- 
fication was a natural process which 
brought with it a minimum of problems 
in the fields of engineering and actual 
production. 
This fact, I 
quately dramatizes the importance and 


further believe, ade- 
effectiveness of a close working rela- 
tionship between industry and the mili- 
tary and the policy of the latter to use 
specialized plants for the production 
of specialized items wherever possible. 

Although the guns have been stilled 
in Korea, the basic dangers that have 
United States since before 
the start of World War II 


largely unresolved. It is extremely for- 


faced the 
remain 


tunate that the experiences of Dana 
may be multiplied many times. 

Dana has a diversity of plants and 
locations, a diversified line of essential 
products, a wealth of specialized know- 
how in its particular field, and is fully 
prepared to adapt these assets quickly 
and efficiently to the Nation’s needs as 
they arise. What can be committed for 
the Dana Corporation in this regard 
can be said with equal correctness of 


American industry as a whole. 


NY nation foolish enough to attack 

the United States in future years will 
find us a Nation better trained and 
equipped than ever before to meet such 
a challenge. Today, American industry, 
through its experience, resourcefulness, 
and its demonstrated ability to co 
operate and coérdinate, is a tough fight- 
ing machine, as practiced and dedicated 
as the magnificent armed forces this 
cour try has always been able to muster 
in emergencies. 

As long as industry and the military 
remain in the close relationship that has 
existed since before World War II, this 
country will never find itself bowing 


down to a conqueror. 
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Giant and Giant Killer 
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Possible prototype of future small, light fighters is the British Folland Midge, above, weighing only 6,000 pounds, with a wing- 
spread of about 20 feet, and a speed of over 600 m.p.h. on its single jet engine. At the other extreme is the British Handley 
Page crescent-winged 4-jet, high-speed Victor bomber, below, with the power of 10 World War II heavy bombers (British photos). 
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heath, 1900 


Springfield knife and cover, 1880; Ames knife and 


sheath, 1849; Hicks knife and sheath; tomahawk. 





Karly Small Arms 


the United 
1812 


are well known to collectors and 


HE rifles used in 


States service since about 
historians. Such types were standard- 
ized and manufactured in considerable 
quantities either at Government armor- 
ies or under contract. The latter method 
of procurement was prescribed, in the 
Act of 1808 for arming the militia, for 
arms bought from Federal funds and 
to be delivered to the several States. 

However, the rifles purchased under 
1808 contracts and in 1792 and earlier 
are very little known. In general, they 
were ordered in small lots from local 
gunsmiths. Those ordered in 1808 were 
intended to be patterned after the ther.- 
new Harper’s Ferry rifle, Model 1804. 
The hardware and the half-stock of 
that rifle were generally followed. 

The earlier contract rifles were sim- 
“Kentucky” or “Pennsylvania” 


ply 
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Col. B. R. Lewis 





Colonel Lewis is an expert in 
the field of small arms and a 
well-known weapons historian. 
His excellent series of articles 
on United States machine guns 
appeared in the 1945 and 1046 
issues of OrpNANcE, and his 
more recent “Explosive Bul- 
lets” was published in the 
May-June 1954 issue. At pres- 
ent Colonel Lewis is on duty 


with the Ordnance Section, 
Headquarters, Korean Com- 
munications Zone. 





rifles, usually but not necessarily made 
with the caliber of the service rite— 
0.525-inch. 

The only distinguishing marks on 
such pieces are the “US” and “P” marks 
put on by the Government inspector, 
usually on the barrel only. Partial lists 





of contractors exist. Few collectors boast 
of having such a rifle, and there is no 
specimen in the National Museum. 

It is not surprising, then, that the ac- 
coutrements and secondary arms used 
by the riflemen in the Army of those 
days are almost entirely unknown, or 


at least unrecognized. 


ROM the first mention of riflemen 
in the Army, knives and tomahawks 
were listed as more or less standard 
S. Smith, 
Custis, Washington's 


issue. In a letter to Gen. J. 
George W. P. 
adopted son, described riflemen of the 
Revolutionary period as follows: 

Morgan’s Regiment 


“Riflemen of 


wore blue and white uniform, 
hat turned up at the side with buck’s 
tail . . . belt, tomahawk, and knife... 
On the colors of the Rifle Corps were 


the tomahawk instead of a spear.” 
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Tomahawks were carried on arsenal 
inventories and were issued to troops 
during Wayne’s campaign in 1792, to 
the Lewis and Clark expedition, and 
later during the War of 1812. The 
tomahawk was used by most militia 
and other troops on frontier duty. Sev- 
eral arsenals and depots still had them 
in stock in the 1830's, 


HE original tomahawk used by the 
North American Indians of the east- 
ern seaboard was a wooden club having 
for a head either a plain knot or a knob 
fitted with one or more metal or flint 
spikes. The rifleman’s tomahawk was 
a light camp ax or hatchet of the size 
then known as a “half ax.” Such hatch- 
ets were used in Europe by engineer 
and sapper troops. 
The type used in the U.S. service is 
This 


like several found at Ticonderoga. It 


illustrated below. example is 
is marked “Baldenburg” in a circle 
around some sort of medallion now ob- 
literated. Since Baldenburg is near Co- 
logne, this hatchet, like most of those 
used here, was made in Europe. 


‘ 


A large figure “2” is stamped in the 
metal. This might indicate issue to the 
2nd Rangers, a unit armed with rifles. 
Hatchets of this general type were very 
popular with the Indians, taking the 
place of their wooden tomahawks to a 
large extent, and becoming an impor- 


tant article of trade. 





Such a trade-type tomahawk of the 
late eighteenth century is also pictured 
below. Others had a tobacco pipe for 
a poll, Hatchet heads of British, French, 
and Spanish designs can be identified in 
These 


were mostly imported, but some were 


collections of Indian material. 
copies made by local blacksmiths. 

The knives first issued to riflemen 
were described simply as “butcher 
knives.” They had plain wooden han 
dles and 8- to 10-inch, thin, flat, single 
edged blades, about 1 to 14 inches 
wide. The Army later tended to follow 
the pattern set by James Bowie. 

An early example of such a knife, 
made by contractor A. G. Hicks, cutler 
and tool maker of Cleveland, Ohio, is 
shown below. It is likely that this knife 
was made for the Allegany Arsenal at 
1820 


1850, when Ordnance procurement for 


Pittsburgh during the period 


the region west of the mountains was 
centered there. 

The only known reference to Hicks 
near that time seems to be late in his 
life. The Cleveland Leader of March 
18, 1859, said: 

“The Forest City and Pike’s Peak 
Company left town last evening on 
May 


for the gold regions. They are men of 


the steamer, QUEEN, en route 
the right stamp to succeed. Commander 
in chief, Andrew G. Hicks, Esq., is a 
man of much general information. Be 


ing an old traveler, he is eminently 





qualified to direct an enterprise of this 
description.” 

A somewhat heavier knife was made 
under contract by N. P. Ames, Cabot 
ville, Mass. This knife, like the first 
example, is double-edged toward the 
point. The knives of the Ames contract 
were said to have been intended for the 
Fremont expedition, but were not deliv 
ered in time. 
knife, 
Hartford” ap 


Another somewhat similar 
marked “Collins & Co 
pears below. It probably was made be 
tween 1850 and 1860. It has a single 
cutting edge and is of a pattern that 
was followed in general until the 1880's, 


when the last type of rifleman’s knife, 


(second from right on page 570) was 
made at Springfield Armory. 
URING the Civil War, a Bowie 


knife bayonet was provided for 

the Navy “Dahlgren” or “Plymouth” 
rifle. The idea was still alive in 1900, 
when a “Bowie-bayonet” (far right, 
below) was made for the Krag-Jorgen 
son rifle, to be used in the Philippines. 
In the actions of formal warfare, the 
knife could not compete with the effec 
tive rifle-musket, though it died hard. 
The Richmond Dail) 


August 13, 1861, carried the following 


Examiner, on 


news item: “The Tiger Rifles, Wheat’s 
Battalion, charged with Bowie knives 
at Manassas. But 26 out of 83 rank and 


hile survive.” 


Right to left: top, rifleman’s tomahawk; bottom, trade toma hawk, both of the 18th century; Hicks knife and sheath, 1830- 
1850; 


Ames knife and holder, 1849; Collins knife and she ath, 


1850-1860; 





Dahlgren Bowie-bayonet and sheath, 


1863. 








Key to Conversion 


Industry Integration Committees, which helped solve many production 


problems in World War II, may be called upon to speed our indus- 


trial molnlization in the event of any future all-out war emergency 


HE embattled farmer of Revo- 

lutionary War days, who left his 

plow to fire the shot heard round 
the world, would not fit easily into to- 
day’s military preparedness picture. 
Nor would the mere shouldering of 
rifles by a “million men springing to 
arms overnight” be very impressive by 
modern defense standards. 

Today, readiness for war is inex- 
tricably interwoven with the ability of 
our national industrial structure quickly 
to bring into existence large quantities 
of munitions. 

One of the important devices for 
achieving this aim in World War II 
and in the Korean crisis was the Ord- 
nance-industry integration committee. 
So successful were these committees 
that they can be expected to provide 
powerful and effective assistance in in- 
dustrial mobilization in any future 
great war. 

At present it is our national-defense 
policy to rely upon our ability to shift 


quickly to large-scale war pro- 
duction rather than to create ale 





and maintain large stocks of Bs 
“4° . > 
military equipment. Many rea- 


Lieut. Col. George S. Quick 





Colonel Quick is a former in- 
structor in ordnance at the 
United States Military Acad- 
emy, West Point, N. Y. He 
was recently reassigned to the 
Command and General Staff 
College, Fort Leavenworth, 
Kans. 





cations can be examined. Basic to the 
success of the policy is its relationship 
to a statement by Dwight D. Eisen- 
hower, then retiring as Chief of Staff 
of the Army, in his final report on 
February 7, 1948: 

“What we are able or not able to 
do within the first sixty days of an- 
other war will be decisive in its deter- 
mination of our ability to carry the war 
to a successful conclusion.” 

It is only reasonable to interpret this 
statement by General Eisenhower as 
applicable to our industrial-mobilization 
effectiveness as well as our combat ef- 
fectiveness in the first sixty days 
of another war. 

The problem of shifting 
quickly from a high rate of 





sons are advanced by the pro- = 2 z civilian-type production to a 
ponents of this concept: rapid high rate of war production 


obsolescence of weapons in being, scope 
and rate of new developments in weap- 
ons and ‘var equipment, tremendous 
cost of creating large stocks of muni- 
tions, desirability of maintaining a high 
rate of production of consumer goods, 
and numerous others. 

Without considering the various ar- 
guments for and against this “quick- 
shift” policy, it can be accepted as that 
to which we are pledged, and its impli- 
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has been the foundation for most of 
the industrial-mobilization planning 
which has taken place since World 
War I. Throughout the ‘twenties and 
thirties studies were carried on, pri- 
marily within the procurement districts 
of the Army Ordnance Department, 
which had as their objective an under- 
standing of the American industrial 
structure and its adaptability to war. 

As with other aspects of prepared- 


ness, lack of funds prevented the de- 
gree of progress in this effort that 
would have been desirable. However, 
some progress was made, and much 
of the information which was obtained 
proved useful in World War II. 

The experience in that conflict gave 
to the procurement agencies of the mili- 
tary establishment, and to industry, a 
much clearer understanding of the time 
factors involved in shifting from peace- 
time to wartime production than they 
had ever before possessed. Despite he- 
roic efforts by both industry and gov- 
ernment, it was found that the process 
of changing from the production of 
automobiles to tanks, for example, was 
laborious and time-consuming. As 
Charles E. Wilson, then president of 


General Motors, put it: 


6 HEN you convert one of our 

factories, you move everything 
out and start with blank space. Out of 
a long row of intricate machines on the 
production line a certain percentage 
may be used in the manufacture of a 
war product, depending on what that 
war product is. But the production line 
will necessarily consist mainly of new, 
special-purpose machines along with 
any of the old machines that can be 
rebuilt for the new process.” 

Since World War II, much more at- 
tention has been focused’ upon the in- 
dustrial-mobilization problem than ever 
before. Much talented manpower and 
considerable amounts of money have 
been devoted to the subject, and numer- 
ous substantial and significant publica- 
<ions have appeared from such agencies 
as the Industrial College of the Armed 
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Forces, the Legislative Reference Serv 
ice of the Library of Congress, the 
United States Department of Com- 
merce, and from various economists, 
engineers, business executives, journal- 


ists, and other writers. 


UCH of this material is of great 

value, but to a considerable extent 
it deals with the higher levels of indus- 
trial, economic, and social planning and 
does not approach the single-factory 
level. However, the basic problem of 
the “quick switch” must be solved at 
the single-factory level in terms of ma- 
chine tools, handling equipment, build- 
ing space, qualified personnel, and simi- 
lar factors. 

The knowledge necessary for solving 
the problem must be available at the 
single-factory level before conversion 
becomes necessary. Lieut. Gen. Sir 
Ronald Weeks, an important British 
writer in this field, states: 

“The U.S.A. authorities point out 
that industrial mobilization took 1% 
to 2 years to get into gear in 1940-1942. 
Owing to the probabilities of new 
weapons, no such period of grace will 
be given again; companies should know 
now what is expected of them, what 
to make, how much, and for whom, be- 
fore the dreadful day (mobilization 
day) arrives.” 

Though there has been much study 
and planning devoted to solving the 
“big-picture” problems associated with 
industrial mobilization, relatively little 
has been done at the plant and product 
level. Perhaps the greatest single step 
in this direction was the device em- 
ployed by Army Ordnance in World 
War II which came to be known as the 
Ordnance-industry integration commit- 


tee. 


N April 1942, production of the M43 

mechanical time fuze, widely used 
on antiaircraft artillery ammunition, 
was in an unsatisfactory relationship 
to the greatly expanded requirements 
that had resulted from German attacks 
on England, our preparations for anti- 
aircraft defense of the United States, 
and from other causes. Maj. Gen. L. H. 
Campbell, Jr., who within another 
month was to become Chief of Ord- 


nance, determined upon a special pro- 
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gram for the purpose of getting in- 
creased production from the existing 
facilities of the seven manufacturers 
who held contracts for the M43 fuze. 

Rather than continuing to treat them 
as separate plants with individual op- 
erations he decided to group them as 
an integrated organization producing 
a common item. Representatives of the 
different contractors would coéperate 
closely with one another, exchanging 
tools, parts, materials, and even the 
services of key personnel to get a 
greater total output from the plants as 
a whole. 

The entire program was to be car 
ried out under the sponsorship of the 
Ordnance Department, with an Ord 
nance officer as committee chairman. 

The purposes of the committees, as 
described in a letter from General 
Campbell to Donald M. Nelson, Chief 


of the War Production Board, would 





be “to provide for the interchange be- 
tween contractors of information re- 
garding production techniques and 
processes; to consider and make recom- 
mendations with respect to problems 
of production and supplies of materials 
and components; and to consider and 
recommend measures for the best inte 
gration of the facilities of the several 
manufacturers so as to attain maximum 
efficiency in the utilization of such fa 


cilities.” 


ROM the first, the integration com- 

mittee proved a highly effective 
means of increasing the total output of 
a given item within the limits of exist- 
ing facilities. In the case of the M43 
fuze, the first meetings resulted in tabu 
lations of component capacities that ex 
isted among the various contractors and 
subcontractors. 


It was immediately noted that certain 


Aided by industry-military coérdination, the Starfire F-94C jet interceptor, one 


of our newest air-to-air weapons, rolls from the production line on schedule 





—— or, 


TTT ae 


hee 







































components were in over supply, and 
others in short supply, as viewed from 
the perspective of an integrated indus- 
try operation. It was possible to shift 
components among plants and to de- 
emphasize production of certain com- 
ponents in favor of others to balance 
the total supply. These actions alone 
resulted in a net increase in output 
without any expansion of facilities. 

In addition, the committee encour- 
aged mutual visitation among con- 
tractor personnel so that each contractor 
could benefit from the operations of 
the others. These visits were not re- 
stricted to key personnel. Foremen and 
production-line workers from new pro- 
ducers worked side by side with op- 
erators in the older plants to gain on- 


the-job experience. 


fPHE engineers and production ex- 

perts of the various contractors met 
to analyze carefully the materials, meth- 
ods, standards, and specifications in- 
volved in their production of the M43 
fuze. Results of these conferences were 
soon evident in increased standardiza- 
tion of materials and methods among 
the various plants and in a simplifica- 
tion of standards and specifications to 
get a more uniform, though technically 
acceptable, end product, 

3y interchange of components, train- 
ing, technical knowledge, and the ac- 
tual services of key personnel, the pro- 
duction of the M43 fuze, as a result 
of committee activity, quickly sky- 
rocketed. 

According to General Campbell, in 
his book, “The Industry-Ordnance 
Team”: “The M43 Mechanical 
Time Fuze Committee not only 
met increased requirements but 
almost doubled its output per 
month within about four months 
of its formation. Furthermore, 
stamped gears costing about $2 a thou- 
sand were substituted for cut gears 
costing $18 a thousand. Drawn pin- 
ions costing $5 a thousand were used 
instead of milied pinions at $30 a 
thousand. These and other similar sub- 
stantial savings, effected through pro- 
duction engineering of the item, re- 
duced its cost twenty-eight per cent. At 
the same time, the performance of the 
fuze was greatly improved.” 
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The obvious effectiveness of the in- 
dustry integration committee device 
led to the rapid formation of other 
committees within the succeeding 
months of 1942. By June 1943 a total 
of 131 committees were in operation 
covering various end items of ammuni- 
small tanks, automotive 


tion, arms, 


equipment, fire-control instruments, 
guns, and gun carriages. 

During World War II more than 
250 committees were formed, organiz- 
ing the efforts of some 3,200 
prime contractors and an esti- 
mated 15,000 subcontractors. , 

Formally organized coépera- ' 
tion of manufacturers on such 
a scale, involving as it did the gS 
greater proportion of the total indus- 
trial capacity of the Nation, had never 
before been known in this country. 
Such codperation was the antithesis of 
our traditional antitrust policy, and dur- 
ing the early period of organization 
many a manufacturer was openly ap- 
prehensive of possible prosecution un- 
der the antitrust laws for his partici- 
pation in committee activities. 

In practice, the fact that the commit- 
tees were organized to consider only 
production problems, without reference 
to marketing and distribution, and that 
they functioned under the chairman- 
ship of an Ordnance officer consider- 
ably reduced the likelihood of prosecu- 
tion. However, there is no doubt that 
some danger of prosecution did exist. 

The first protection for committee 
members came in the form of a letter, 
dated May 1, 1942, from Francis Biddle, 
Attorney General of the United States. 

In this letter the Attorney Gen- 
a eral gave his assurances that as 
long as the committees operated 
only under the sponsorship of 
P. Army Ordnance and for the 

2 purpose of maximizing war pro- 
duction the committee members would 


= 
fa 


not be prosecuted for violation of the 
antitrust laws. 

This guarantee was given statutory 
basis with the passage of the Small 
Business Mobilization Act of 1942 
(Public Law 603, Seventy-seventh Con- 
gress) on June 11, 1942. Section 12 of 
that act provided that no prosecution 
or civil action would be initiated under 
the antitrust laws or the Federal Trade 


er 





Commission Act against any person or 
persons if the Chairman of the War 
Production Board had certified to the 


Attorney General that the acts of that 
person or persons were requisite to the 
prosecution of the war. 

Such a certificate was executed on 
Mr. 


Production 


September 7, 1942, by Nelson, 


War 


Board, and from that time until the 


Chairman of the 


end of the war the manufacturers were 
assured that their codperation with oth- 
ers in the integration-commit 
tee program could not be con- 
sidered as the basis for antitrust 

action against them. 
The amazing record of the 
Ordnance-industry integration 


committees is familiar to almost all 
those who participated in the Ordnance 
production effort during World War II. 
They served as ideal centers for infor- 
mation regarding particular end items 
and were able to to contribute impor- 
tant data regarding contractor and sub- 
contractor plants whenever changes 
in production schedules were being 
worked out. 

They consistently added to produc- 
tion by their integration of components 
and capacities on an_ industry-wide 
basis. By exchanging information on 
actual production methods they con 
stantly improved the functioning of the 
less effective producers. 

The coéperation of engineers, tech- 
nicians, and production experts toward 
the common goal of greater production 
of a given item brought forth a great 
flood of production engineering im- 
provements and beneficial design modi- 


that 


quantity and quality of production. 


fications greatly increased the 

In fact, this coéperation of qualified 
experts was such that in almost every 
case production rates for end items 
were soon much greater than those the 
planners of the production facilities 


concerned had anticipated. 


OR example, the construction of 
facilities for the production of tri 
nitrotoluene was based on a rated capac- 
ity of 30,000 pounds per line per day. A 


-single process change, which resulted 


from the type of codperation and ex- 
change which integration committees 
stimulated and made possible, enabled 
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the average TNT line to produce more 
than 60,000 pounds a day with the re- 
sult that certain TNT facilities which 
were in the process of construction 
never had to be completed. 

This “improvement factor,” so often 
demonstrated by American scientists 
and engineers, is one of the great assets 
of the Nation in any mobilization. It 
is a tangible factor—but not so tangible 
that it can be measured. However, any 
carefully drawn estimate of productive 
output could safely contain a plus al- 
lowance for the contribution of this 
“ingenuity” factor to the ultimate 


result. 


K* YR example, if in military produc- 
tion planning for a new item of am 
munition the planners conclude that 
with known tools, equipment, and meth- 
ods they could turn out 100,000 units 
monthly, it can safely be assumed that 
when actual production schedules are 
let and production started, very soon 
the rate will be 100,000 units plus. 
The added production would result 
from the improvements made when the 
technicians and engineers began to ex 
amine the performance of equipment 
and effectiveness of methods in an ac- 
tual, sustained, mass-production situa 
tion. It is probable that a plus factor 
of ten per cent could very safely be 
allowed for almost all types of produc- 
tion which, under mobilization, would 
suddenly be brought under the power- 
ful focus of the talents of the engineers, 
technicians, and production experts. 
The perpetuation of this character- 
istic is of great importance. In time of 
actual industrial mobilization, the in- 
tegration committee affords an ideal 
agency for its encouragement and de- 
velopment. Within the committee the 
experts of industry are brought into 
direct contact with the problems per- 
taining to a particular item, and by 
focusing upon them they very fre- 
quently can provide a solution that 
gives greater output at less cost. 
Industry integration committees were 
purely wartime organizations, and 
when World War II ended all of them 
became inactive. Not until the outbreak 
of fighting in Korea in 1950 was con- 
sideration given to the organization of 
new committees. 
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“The amazing record of the 
Ordnance-industry integration 
committees is familiar to al- 
most all those who participated 
in the Ordnance production 
effort during World War Il 
. . . They consistently added 
to production by their integra- 
tion of components and ca- 
pacities on an industry-wide 
basis.” 





At that time the Nation again faced 
the necessity for very quickly shifting 
to a high rate of munitions produc 
tion, and the success of the integration 
committee device was fresh in the 
minds of many of the officers and key 
civilians within the Ordnance Corps 
who had responsibility for the success 
of the new programs. 

Though more than twenty commit 
tees eventually were formed, the pro 
gram was quite different from that 
which had been experienced in World 
War II. The new committees required 
individual prior approval by the At 
torney General, while in World War II 
Ordnance could organize committees 
at will, merely notifying the Attorney 
- General that a commit 
Ba ae | tee had been formed. 

In addition, there 

was apparent reluc 

asf tance on the part of 
See the Attorney General 
to approve a new committee except 
after exhaustive justification by Ord 
nance. Adequate statutory protection 
for the industry committee members 
was contained in the Defense Produc- 
tion Act of 1950, as amended, but the 
committee device never reached the im- 
portance it attained in World War II. 


N view of the evidence, a policy 

which does not encourage integra- 
tion committees as a permanent part of 
industrial-mobilization planning and as 
a key device in attaining and maintain- 
ing a high level of armament produc- 
tion, appears difficult to justify. An 
armament-production program, in the 
final analysis, is always basically the 
production of specific end items in par- 
ticular plants or groups of plants. 

In planning for a high level of arma- 
ment production it is not sufficient to 


formulate policies and procedures in 
the broad terms of manpower, alloca 
tion of materials, establishment of pri 
orities, and similar fields. 

The type of planning that will per 
mit rapid shifting from peacetime to 
wartime production is the type that 
extends down to actual production lines 
in specific plants turning out particular 
end items. 

It is at this level, and at this level 
only, that the full complex of produc 
tion problems involved in producing 
a particular item is faced, and it is 
largely at this level that the informa 
tion can be obtained which will permit 
the solving of these problems quickly 


and effectively. 


NY type of industrial-mobilization 

planning which does not extend 
down to the specific item in a specific 
plant must be largely a paper plan, with 
many of the serious production prob 
lems yet to be faced and solved when 
the plan is put into effect. 

The objective of integration commit 
tees, as originally organized, was to ob 
tain greater production from a given 
amount of plant by considering all pro 
ducers of an item or closely allied items 
as an integrated organization striving 
for a common goal of maximizing com 
bined output. 

The integration process is essentially 
one of balancing facilities and compon 
ents in such a way that any unused 
capacity or materials are put into effec 
tive use by some member of the com 
mittee. The process of centralizing in 
formation which is required to attain 
this objective is such that it places the 
committee headquarters InN possession 
of a wide range of factual information 
that can be used for a variety of pur 
poses, and often for purposes outside 
the scope of activity of the integration 
committee. 

A nation facing the need to arm 
quickly in the face of great peril must 
get the most out of what it has if it is 
to attain that objective. The industry 
integration committee, by encouraging 
manufacturers to solve the problems 
which arise in an armament expansion 
program by means of mutual assist 
ance and codperation, can do much to 
help attain that goal. 
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What Price Korea? 

A “tentative final report” recently 
issued by the Defense Department, 
shows nearly United States 
casualties in Korea—33,629 deaths and 
103,285 wounded—during the period 


140,000 


from June 25, 1950, to July 27, 1953. 
In addition, 5,133 of our men were 
reported captured or missing but re- 
turned to military control; 21 refused 
repatriation; and 24 are still missing. 
A complete breakdown reveals the 


following figures: 


Army casualties were 19,334 killed 
in action, 1,930 dead of wounds, 
and 6,440 listed as missing in ac- 
tion and known or presumed dead. 
The 


wounded in action was 77,596. 


number of Army men 


Navy casualties were 279 killed in 
action, 23 dead of wounds, and 156 
recorded as missing in action and 
known or presumed dead. The number 
of Navy men wounded in action was 
1,576. Nine Navy personnel are cur- 
rently missing. 

Marine Corps casualties were 3,308 
killed in action, 537 dead of wounds, 
and 442 either missing in action or 
known or presumed dead. The number 
of Marine Corps men wounded in ac- 
tion was 23,744. 

Air Force casualties were 379 killed 
in action, 11 dead of wounds, and 810 
missing in action or known or pre- 
sumed dead. The number of Air Force 
personnel wounded in action was 368. 
Fifteen airmen are currently missing. 

This is the high manpower cost of 
the only war in our history where de- 
feat of the enemy was not the political 
goal. 

This is the frightful price of our 
short-sighted policy of stalemate and of 
our muddleheaded and naive policy of 
disarming immediately after World 
War II. 


Atomic Weapons to the Fore 


“T don’t know of a more efficient 
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weapon from the viewpoint of the 
combat infantryman.” 

Maj. Gen. James M. Gavin, Assistant 
Chief of Staff for Operations was re- 
ferring to that ingenious product of the 
Ordnance-Industry Team, the 280- 


mm. atomic cannon. 


He added that it was a great pity 
that the mighty atomic cannon 
(able to fire conventional as well 
as atomic shells) had not been de- 
veloped in time for the Korean 
war. It could have helped to reduce 
the casualty rate among combat 


infantrymen. 


About fifty of the huge 85-ton all- 
weather weapons have been delivered, 
and of these an estimated thirty-six 
are now in the European theater, The 
Army was the first to develop such a 
powerful weapon and was the first to 
anticipate an atomic battlefield. The 
280 has been invaluable in working 
out new tactics and organization for 
nuclear warfare. 

A few months ago, during the “Bat- 
tle Royal” maneuvers in West Germany, 
one of the big 280’s partially turned 
over in a ditch. Calamity howlers im- 
mediately went into high gear. 

Despite the fact that big guns have 
toppled temporarily into ditches since 
the Thirty Years’ War, and that Hanni- 
bal had trouble with some of his ele- 
phants, a few noisy critics immediately 
jumped to the illogical conclusion that 
massive, hard-hitting cannon are a 
needless luxury in modern warfare. 

When General Gavin said that the 
production of the atomic cannon had 
been halted, the amateur pundits pre- 
pared again to leap blindly to a similar 
false conclusion. The fact in this in- 
stance was that the Army is not :nak- 
ing any more 280’s because it now has, 
in General Gavin’s words, “more im- 
proved means of delivery.” 

Every major war in our history has 
argument the 


demonstrated beyond 


need of heavy artillery. It seems to us 


that an all-weather atomic cannon that 
can deliver a devastating blow at a 
20-mile range will always be a handy 
piece to have around on any global 
battlefield. Siege warfare of the future 
—as in the past—will be fought in bad 
weather as in good! 


New Navy Ordnance Chief 


The Bureau of Ordnance of the Navy 
Department bade farewell to its leader 
for the past four years, Rear Adm. M. 
F. Schoeffel, and Rear Adm. F. S. 
Withington became its new Chief on 
January Ist. 

Admiral Schoeffel 
Chief of the Navy Bureau of Ord- 
nance in December 1950 when he re- 
lieved Vice Adm. A. G. Noble. During 
his term as Chief, Admiral Schoeffei 
has been a stanch supporter of the 
and 


was appointed 


Ordnance Association 
the ideals for which it 


through his many sound decisions has 


American 
stands, and 


gained the complete respect of a large 
cross section of American industry. 


In this era of rapid and remark- 
able improvements in technology, 
the admiral has been especially 
alert to keep naval ordnance up 
to date through his strong support 
of research and development. It 
was always his aim to concentrate 
on those developments that would 
give a maximum increase in fight- 


ing power to the Navy. 


It is understood that the admiral, 
after retiring on January 1st would 
accept a position in industry. His large 
circle of admirers and friends wish him 
the greatest success in his new career. 

Admiral Withington, the new Chief 
of Navy Ordnance, has become well 
acquainted with American industry 
during the past year as Deputy Chief 
of the Bureau. He has had many years’ 
experience in ordnance, both in the 
Bureau as head of the Fire Control 
Division, aboard ships, and as director 
of the Atomic Energy Division in the 
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Office of the Chief of Naval Opera- 
tions. 

The American Ordnance Association 
offers to Admiral Withington the full 
support of its membership, its Techni- 
cal Committees, and its publications. 


Command Post for America 


Gen. Benjamin W. Chidlaw, who re- 
cently addressed the Rocky Mountain 
the 


sociation, has the combat operations 


Post of American Ordnance As- 
center of his Continental Air Defense 
Command at Colorado Springs, Colo. 
Chidlaw’s 
pressed in a 7-word directive from the 
Joint Chiefs of Staff, is to “defend the 


General mission, as ex- 


United States against air attack.” 


The heart of this vital operations 
center is a surveillance board on 
which 1s charted, minute by min- 
the location and course of 

unidentified de- 
tected by the radar chain strung 


ute, 
every airplane 
across our northern and seaward 


approaches. 


Identification of aircraft is a vast 
job, with an average of 30,000 flights 
a day being scheduled in the United 
States. Every aircraft that is unauthor 
ized or late or off course must be identi- 
fied immediately to guard against the 
danger that hostile airplanes may have 
slipped through the radar screen. 

To help solve this problem, General 
Childlaw has set up, along the Nation’s 
boundaries, a system of controlled 
flight areas. If an airplane is off sched 
ule for any reason, the Air Defense 
Command sends up interceptors to 
have a look at it. 

Communications are no less impor 
tant today than men and weapons. The 
enemy must first be located and identi 
fied, with certitude and accuracy, be- 
fore the best men and weapons in the 
world can repulse an attack by hostile 
air fleets in what may one day prove 
to be a battle for survival—the Battle 


of North America. 


Ordnance Weapons Command 

An Army Ordnance Weapons Com 
mand will be established at Rock Is 
land, Ill., on January 1, 1955. 
Maj. Gen. E. 


of Ordnance, said that this action pro- 


L. Cummings, Chief 
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vides a single field command assigned 
the responsibility for direction of the 
mainten- 


development, procurement, 


ance, and major aspects of supply 
management of many of the complex 
weapons systems which have become 


an essential part of military readiness. 


The Weapons Command will be 
responsible for a wide range of 
small arms and artillery weapons, 
from the pistol and rifle through 
machine guns and mortars to 
heavy artillery such as the Army's 


280-mm. atomic cannon. 


Brig. Gen. T. A. Weyher, command- 
ing general of Rock Island Arsenal, 
has been selected to head the Weapons 
Command which, in addition to the 
headquarters, will include three of the 
country’s largest, oldest, and most im 
portant old-line Ordnance arsenals- 
Rock Island Arsenal, Rock Island, IIl.; 
Watertown Arsenal, Watertown, Mass.; 
and Springfield Armory, Springfield, 
Mass. 

Establishment of the new command 
furthers the action by Army Ordnance 
in setting up field responsibility for 
appropriate categories of Ordnance ma 
tériel. Among others are the Ordnance 
Ammunition Command, Joilet, Ili.; the 
Tank Automotive Com 
Mich.; the Red 


Guided Missiles, 


Ordnance 
Detroit, 


Arsenal 


mand, and 


stone tor 
Huntsville, Ala. 
The American Ordnance Association 
pledges its utmost codperation in the 
implementation of these wise direc 
tives that have as their objective greater 
efficiency and economy in our armed 


torces. 


Navy’s New Terrier Missile 

Navy continues to make rapid pro 
gress in the field of guided missiles. 
Successful tests have just been con 
cluded with the Navy’s new supersonic 
guided missile, “Terrier.” 


The 


needle-nosed weapon designed to in 


new development—a _ slim, 
tercept aircraft at much longer ranges 
and higher altitudes than conventional 
weapons under any conditions of visi 
bility—was demonstrated from the old 
converted battleship U.S.S. Misstsstppt 
during the air-defense phase of the At 


lantic Fleet’s largest postwar exercise, 
Operation Lantflex. 

The Terrier is capable of being fired 
from either shipboard or ground sta- 
tions. 


Because of the high percentage of 
successful flights in the Terrier’s 
test program, almost all launchings 
against target drone aircraft have 
been made by dummy missiles that 
did not carry explosive warheads. 
Even without warheads, the Ter- 
smashed 


direct collision. 


rier several targets by 


Hearty congratulations on another 
fine technical development to Admiral 
Schoeffel 
Navy 


American industry. 


and his colleagues of the 


Bureau of Ordnance and to 


Mobilization Philosophy 


In an address to the Philadelphia 
Chamber of Commerce, Hon. George 
A. Landry, Assistant Director for Pro 
duction, Office of Defense Mobilization, 
cited the following four things that 
are being done to strengthen and to 


enlarge our mobilization base: 


1. Obtaining more reliable data on 
our requirements in the event of stepped- 


up or all-out mobilization. 


The Defense Department has made 


available estimates of what would be 
required in the event of all-out mobiliza 
tion. They have made known schedules 
of 1,000 major military end items which 
would account for 80 per cent of the 
expenditures for military matériel if 
we should be plunged into mobiliza 
tion. 

Other departments of Government 
are providing estimates of War-sup 
porting and rock-bottom civilian re 


quirements. 


2. Continuing to close the gaps in 


our mobilization base 


After the outbreak of hostilities in 


Korea, 233 expansion goals were es 
tablished. Each goal represented a gap 
in our mobilization base. These goals 
filled, 


ninety-five remain open. 


have been largely but some 
A large part of the expansion has 
taken place by private capital invest 


ment with the aid of rapid tax amorti 
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zation. Over 19,000 tax-amortization 
certificates have been granted for a 
total expansion of about $30 billion. 
Some 350 additional applications for 
nearly two billion dollars’ worth of 
plant expansion are now being con 
sidered. 
Stockpiles containing 75 _ strategic 
and critical materials are now valued 


at $4,300,000,000. Before minimum 
objectives are reached it will be neces 


sary to spend another $2,500,000,000. 


3. Working on the maintenance of 


the mobilization base. 
Defense and 


The 


other procurement agencies have been 


Department of 


directed to place orders for current 
production, to the greatest extent pos 
sible, with firms that they have already 
selected as a part of the mobilization 
base. The Department of Defense, for 
example, has approximately 35,000 
firms on its list of “Planned Wartime 
Matériel Suppliers.” 

Human resources are not being over- 


looked 


orders fer current production. Procure 


when it comes to placing 
ment officers have been directed to give 
special attention to production facilities 
in areas of labor surplus, to the extent 
that they can do so without paying 
price premiums. 

The Defense Department and other 
procurement agencies have been di 
rected to arrange with management to 
store Government-owned tools in 
“stand-by lines” or in “package form” 
at or near plants which are a part of 
the mobilization base and which are 
no longer needed for current procure 
ment. The military departments will 
pay the costs of storage and mainten 
ance which may be incurred by such a 
facility. 

The 


program 


total cost of the maintenance 


will run to approximately 
$300,000,000 a year. It is estimated that 
there will be*ten to twelve thousand 
plants in the maintenance program, and 
that the complete maintenance program 
for each individual plant will cost ap 


proximately $35,000 annually. 


4. Working on the protection of our 


mobilization against attack. 


Under the authority of the Defense 


578 


Production Act, tax amortization is 
being used as an incentive to channel 
new construction to areas of less vul 
nerability and to encourage protective 
construction of vulnerable facilities. 
The American Ordnance Association 
is keenly interested in the whole field 
of detense mobilization for peace and 
will publish a series of articles on this 


vitally important subject. 


Waste Paper Is Waste 
When do 


come an expensive nuisance? 


Government records be 

When they require 74 Pentagons to 
house them and $4 billion a year to 
create and handle them. 

Vast improvements have been made 
by various Government agencies in 
cutting down on paper work, but there 
is always room for improvement, 

We are delighted to report that three 
expert records-handling firms are go- 
ing to make a trial attack on several 
mountains of paper in current Govern 


ment files. 


The General Services Administra 
tion announced that, tf the three 
firms are even moderately success 
ful, it will ask Congress for enough 


money for a full-scale bonfire. 


The three contracts will cost $204,- 
500 but the firms are convinced they 
will be able to save the country at least 
ten times that amount each year on 
the first trial blaze. The Senate Ap 
propriations Committee recently esti 
mated that a Governmentwide improve 
ment in records handling could save at 
least $850 million a year. 

The firms will move in on Federal 
records and make surveys as to what 
records to throw away, what records 
to keep in the future, and how to keep 
from making a lot of new records in 
the first place. 

Eternal vigilance, we say, is also the 


death knell of red tape! 


Modern Weapons Are 
Awesome 
Hon. Harold E. 


of the Air Force, recently declared that 


Talbott, Secretary 
today’s weapons “can lay waste an en 
tire continent—men, women, children, 


even the beasts and the vegetation.” 


The United States, however, he told 
a Veterans’ Day assembly at Arlington 
National Cemetery, will continue to 
work for world peace, so that the power 
of the atom will be used “not to create 
suffering” but to relieve it; not to des 
troy life “but to save it.” 

Addressing the Seventy-sixth Na 
Association Conference 
in Miami, Fla., Thomas D. 
White, Air Force Vice Chief of Staff, 


said that formidable modern weapons 


tional Guard 


Gen. 


probably would make any future war 
“as short in time as it will be terrible 
in destruction.” 

He expressed the view that the out- 
come of such a war will be decided 
with the forces ready to go. There is 
much food for thought in both state- 


ments. 


Strategic Information 


A voluntary program within indus 
try has been established to prevent the 
leakage of strategic information to un 
friendly nations through business chan- 
nels. 

R. Karl Honaman, director of pub 
lications for Bell Telephone Labora- 
tories, Inc., and exceptionally well quali- 
fied for the new post, will direct the 


new Office of Strategic Information. 


The office will concern itself with 
scientific, engineering, and other 
data which, while not formerly 
classified as secret or confidential, 
might nontheless be prejudicial to 
our national security—if it fell in- 


to unfriendly hands. 


Such watchfulness will not take the 
form of censorship. It will be instead 
a matter of exercising intelligent, rea- 
sonable precautions to make sure that 
in the necessarily free exchange of 
s-ientific information we do not provide 
interests are hostile to 


nations whose 


our own with material which they 


could someday use against us. 
The 


other 


editors of OrpNANcE and of 


\.0.A. 


trom 


are ever 
They 


heartily approve this latest prudent ef 


publications 


vigilant this viewpoint. 
fort on the part of our Government to 
prevent the leakage of valuable infor 
mation to unfriendly countries and will 


codperate all the way. 
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Armament and World Peace 


An Editorial 


T is axiomatic that the soldier who knows battle at first 
hand is the most ardent apostle of peace. He favors 
peace, not through weakness, but through strength. 

General Eisenhower is a sterling example of this realistic 
philosophy of instant and powerful readiness to throw back 
any aggressive assault on our beloved country. As soldier 
and statesman the President has constantly sought, not ap 
peasement, but rather resolute strength in all departments 
that 


minded nation from the temptation to launch a sneak attack 


of our national-defense system will deter any war- 
against us. 

The latest strong pronouncement on this timely subject 
was made by the Under Secretary of the Army, Hon. John 
Slezak, before the Washington Post of the American Ord 
nance Association on November 22, 1954. 

Mr. Slezak called attention to the disturbing fact that, 
during the past few decades, our technical knowledge has 
been advancing at an ever-increasing pace while our wis 
dom, unfortunately, has been lagging farther and farther 
behind. 

Liking it or not, our Nation inevitably has been integrated 
into what is today a very small world. It is our job to find 
a way to live in this new atomic world so as to preserve our 
American way ot life which has given so much to us as 
individuals and which is everywhere regarded as the hope 


of the world. 


66 HAT happened after 1946,” Mr. Slezak said, “is 
well known to all of us. However, here again we have 
a clear demonstration that war does not solve problems; in 
stead it generally creates additional new problems. Force, 
at best, creates only temporary solutions and generally is 
satisfying only to the winners—and we are fast approaching 
the time when in such encounters there will be no winners.” 
The terrifying effects of nuclear weapons underline the 
urgent need to find a way to solve our differences by other 
means than by force. We must live on the same planet with 
other nations, and that planet has shrunk in size so much 
that it is increasingly difficult to destroy our enemies with 
out, at the same time, at least partly destroying ovirselves. 
“There must be a better way,” Mr. Slezak said. “During 
my lifetime, but especially during the past few years, I have 
traveled a great deal among the peoples of various countries 
of the world and invariably came home with the impression 
that the rank and file of all peoples do not want wars and 
that, by and large, their leaders prefer peace to war. 
“However, in spite of the amazing advances in com 
munications and huge increases in travel, there continues 
misinformation and mis 


to be a tremendous amount of 


understanding among the peoples of the world . . . It is 


terrifying to hear such opinions expressed by our friends, 
especially when we know in our hearts that no nation is as 
completely dedicated to the cause of peace as we are. Ob 
viously, we have not been telling our story from their vieu 
point clearly and convincingly enough so that they under 


stand and believe.” 


EING convinced in the superiority of our way of life 
and being missionaries at heart, we frequently are 
anxious to share our well-being with others whether they 
like it or not. So it is not strange that often, instead of being 
admired and appreciated, we are hated. It is time that we 
have a look at ourselves and evaluate the consequences of 
our actions. 

General Eisenhower and Mr. Slezak are of one mind in 
emphasizing the fact that, while armed strength is neces 
sary for survival, it is not enough to hasten the day of 
world peace. 

If people hate us, when we know that our motives are 
above reproach, then we must make a sincere effort, in our 
cities and towns across the continent, to understand people 
of other nations—their history, tribulations, and aspirations. 
If we really do not understand other people in their own 
ultural and physical environments, we will continue to have 
our most altruistic actions misinterpreted and misunder 
stood. 

In like fashion we should hope that people in other lands 
will soon gain in a genuine understanding of us—people of 
every race, religion, and nationality who have come to our 
shores from the four corners of the earth 

Unless other people understand how we feel, then how 
can we expect them to believe that we can be truly unselfish, 
truly altruistic ? 

Let us be strong. But let us not be strong only in material 
things—tanks, guns, airplanes, and ships. Let us be strong 
also in things of the spirit while keeping our powder dry! 

We want progress. We want to use our technical know 
how to raise the standards of people in other lands—their 
spiritual standards, their iatellectual standards, their capacity 
for happiness on this earth. In doing so, we raise the stand 
ards of the world. And only as we keep on doing that 
through individual rather than public effort—can we look 
forward to a new era of lasting and permanent peace 

This is the Eisenhower-Slezak doctrine of mutual under 
standing among the nations of the world, It is a doctrine to 
which all good citizens will subscribe without reservations 
of any kind. Certainly it is the basic philosophy which has 
guided the American Ordnance Association for thirty-five 
years. Upon its sensible application in days to come depends 


our own peace and the peace of the world. 





Air Power for Security 


A report of the Thirty-sixth Annual Industrial Preparedness Dinner 


Meeting of the A.O.A. and the Seminar on Guided Missiles, together 


with the Council and Board of Directors’ meetings held in New York 


EN. NATHAN F. TWINING, 

Chief of Staff, United States 

Air Force, and guided missiles 
were the glittering high points of the 
Thirty-sixth Pre- 
paredness Meeting of the American 
Ordnance Association held at the Wal- 
dorf-Astoria New York on 
Wednesday, December 1, 1954. 


For the afternoon meeting a great 


Annual Industrial 


Hotel in 


crowd—closer to 1,000 than to goo- 

turned out for the Seminar on Guided 
Missiles at the Starlight Roof of the 
Waldorf. Louis Polk, vice-president of 
the A.O.A. in charge of Technical Divi 
sions and Committees and president of 
the Sheffield 
Ohio, 
troduced Hon. Donald A. Quarles, As- 
sistant Secretary of Defense (Research 


Corporation, Dayton, 


chairman of the seminar, in 


and Development), the moderator. 

Secretary Quarles opened the meet- 
ing by introducing the three guests of 
honor at the speakers’ table: Frank B, 
Newbury, Assistant Secretary of De- 
fense (Applications Engineering) and 
chairman of the Guided Missiles Pro- 
gram Survey Committee; K. T. Keller, 
former Director of Guided Missiles, 
United States Department of Defense 
and chairman of the board, Chrysler 
Corporation; C. L. Eksergian, chair- 
man, Guided Missile, Rocket and Jato 
Division, American Ordnance Associa- 
tion, and executive engineer, the Budd 
Company. 

Each service presented its story of 
guided-missile development through 
the following officers: for the Army, 
Maj. Gen. L. E. Simon, chief, Research 
and Development Division, Office of 
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the Chief of Ordnance; for the Navy, 
Rear Adm. J. H. Sides, director, Guided 
Missiles Division, Office, Chief of Naval 
Operations; for the Air Force, Brig. 
Gen. J. S. Kelsey, director, Research and 
Development, Office of the Deputy 
Chief of Staff, Development. 

The full report of all four talks will 
appear in an A.O.A. brochure for early 
distribution to members. 

Lieut. Gen. Levin H. Campbell, Jr., 
in his last public appearance as presi 
dent of the Association, was toastmaster 
for the dinner meeting at which Maj. 
Gen. R. L. Maxwell, president of the 
New York Post and vice-president of 
American Machine & Foundry Com- 
pany, presided. Two thousand one hun- 
dred and ten members and guests were 


present. 


The guest of honor, General Twi- 
ning, was presented with the Levin 
H. Campbell Gold Medal for distin- 
guished service to the national defense 
by Mr. Keller, a senior director of the 
American Ordnance Association. After 
the presentation, General Twining ad 
dressed the assembly on progress in air 
power. His address is published in full 
on page 546 of this issue. 

As soon as the members and guests 
were seated in the grand ballroom, 
Brig. Gen. Henry Darlington, U.S.A.F. 
(Ret.), president of the Military Chap 
lains’ Association, delivered an appro- 
priate invocation followed by the Na- 
tional Anthem. 

General Maxwell opened the meet- 
ing with a message of welcome and 


then turned the proceedings over to 


IBM 


Under Secretary of the Army John Slezak, left, chats with Gen. Nathan F. 
Twining, Air Force Chief of Staff, and S. C. Hope, new A.O.A. vice-president. 
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IBM 


Left to right: J. G. Phillips, chairman, New York Committee; Lieut. Gen. L. H. Campbell, retiring A.O.A. president; General 
Twining, guest of honor; Lieut. Gea. L. R. Groves, Remington Rand Inc.; Vice Adm. G. F. Hussey, Jr., A.O.A. president-elect. 


General Campbell who gave a_ stir- 
ring talk on the ideals and the bright 
future of the American Ordnance As- 
sociation. General Campbell then intro- 
duced Vice Adm. George F. Hussey, Jr., 
managing director of the American 
Standards Association, the president 
elect of the American Ordnance Asso- 
ciation, and Brig. Gen. Charles A. 
Lindbergh, a special guest of honor. 
Upon the introduction of General Lind 


bergh, the crowd rose to its feet with 


a spontaneous and thunderous burst of 


applause. 

Mr. Keller read the following cita- 
tion for the guest of honor: 

“General Twining, Chief of Staff, 
United States Air Force, has exerted 
a broad and effective influence on the 
development of air power as an ele- 
ment of the national defense of the 
United States. 

“In the Pacific, in Italy, in Alaska, 
and at other posts of great responsi- 
bility, General Twining directed the 
utilization of American air armament 
to its maximum extent for victory in 
war. 

As director of the Air 


Command he further coérdinated the 


Matériel 


scientific and industrial aspects of air 
armament with the engineering and 
production facilities of the United 
States for the maintenance of peace. 


“The 


tion confers upon General Twining 


American Ordnance Associa 


with expressions of appreciation its gold 


medal named in honor of Lieut. Gen. 


January-February 1955 


Levin H. Campbell, Chief of Ordnance, 
1942-1940, 
Association, 


and 


1953- 


United States Army, 
president of the 
1955. 

General Twining responded, express 
ing his appreciation for the honor be 
stowed upon him. 

Great credit for the success of this 
gathering, the largest dinner meeting 
annals of the Association, is 


York 


This committee was comprised of the 


in the 
due the New Post Committee. 
officers and directors of the Post under 
the leadership of General Maxwell, In- 
cluded were J. L. Auer, Admiral Hus 
sey, Henry T. Luria, J. G. Phillips, 
Col. J. W. Graham, George W. Allison, 
Nelson Anderson, Paul T. 
William E. Eisner, Arnold Erlanger, 
William R. Janney, D. Blair MacMas- 
ter, Chester Mueller, Henry N. Sachs, 
Lloyd W. Stearns, A. E. 
and Gordon B. Welch. 

The following comprised the special 
committee of the Post: Hartley W. 
Adm. R. T. 
Brig. Gen. John Ross Delafield, Crosby 
Field, R. E. Gillmor, J]. M. Gruitch, 
Arnold W. Hanger, Stanley C. Hope, 
G. O. Kuhlke, E. F. 
Gen. Willis R. Slaughter, Thomas O. 
Woolf, and V. J. Zaro. 


Cullen, 


Van Cleve, 


Barclay, Rear Cowdrey, 


McCrossin, Brig. 


HE general meetings were preceded 


by the Annual Directors’ Meeting 


of the American Ordnance Association 


where the highlight was the election 


of Admiral Hussey as the next presi 


dent of the Association to take office on 
January 1, 1955. 

The directo.; met at the University 
Club in New 


ing of December 1, 


York City on the morn- 
1954, with General 
Campbell presiding. The following di 
Don 
Carpenter, Wilmington, Del.; 


rectors and officers were present 
ald F. 
C. Stewart Comeaux, Oklawaha, Fla.; 
R. E. Gillmor, New York, N.Y.; 
Stanley C. Hope, New York, N.Y.; 
George PF. New York, 
N.Y.; C. Jared Ingersoll, Philadelphia, 
Pa.; K. T. Keller, Detroit, Mich.; Fred 
erick H. Payne, Springfield, Mass.; 
John Slezak, Sycamore, Ill.; Herbert A. 
Pa.; 


Knowles, Cincinnati, Ohio: Louis Polk, 


Hussey, Ir., 


Gidney, Pittsburgh, Harvey C. 
Dayton, Ohio; Robert L. Biggers, De 
Mich.: John S. Pfeil, 
Mass.: Daniel J]. Martin, Houston, Tex.: 
John M. Olin, New York, N.Y.: Wil 
liam J. Rushton, Birmingham, Ala.; 
John Ross Delaheld, New York, N.Y.: 
John F. Floberg, Washington, D.C.; 
Leo A. Codd, Washington, D.C.; and 


Soston, 


troit, 


Florence G. Ferriter, Washington, D.C. 
head 
D.C.., 
were Roger E. Lewis, Brig. Gen. Bur 
trig. Gen. Thomas K 


M. P. Wright 


Present from the national 


quarters staff in Washington, 


ton O. Lewis, 
Vincent, Capt. J. and 
R. J. Warfel. 

General 


Mr. 


Secretary of 


Campbell welcomed 


Floberg, former Assistant 


] 


the Navy for Air, as assistant counsel 


of the Associ ation, and General Vincent 


as a member of the staff of national 


581 





headquarters. Colonel Codd, executive 
vice-president, assisted by members of 
the headquarters staff, presented reports 
of operations for the first eight months 
of 1954. 

The chairman of the Nominating 
Committee, Mr. Gillmor, who was as- 
sisted by W. J. Rushton, Birmingham, 
and Britton L. Gordon, Grand Rapids, 
reported, in addition to the nomina- 
tion of Admiral Hussey as president for 
the two years beginning January 1, 
Stanley C. 


Hope, president of Esso Standard Oil 


1955, the nomination of 
Company, to be a vice-president replac 
ing Herbert A. Gidney, who remains 
as a national director. Both were unani 
mously elected. 

In congratulating Admiral Hussey, 
General Campbell said he felt strong!) 
that a 2-year tenure of office was in the 
best interests of the Association and that 
he had refused nomination for a second 
term as he believed that the presidency 
should be rotated among men connected 
with the three services and with indus 
try to make the broad interest of this 
Association apparent at the top level. 

Admiral Hussey has been managing 
director and secretary of the American 
Standards Association since 1948, 
shortly after he retired from the Navy 
upon completion of four years as Chiet 
of the Navy’s Bureau of Ordnance. In 
managing the American Standards As 
sociation—a federation of technical so 
cieties and trade associations serving as 
the national clearinghouse for stand- 
ards—the admiral has maintained close 
contact with all phases of United States 
industry. 

He was commissioned ensign upon 
graduation from the U. S. Naval Acad 
emy in 1916 and, after a sea tour, com 
pleted a postgraduate course in ord 
nance engineering in 1923. He served 
at sea in battleships and destroyers and 
ashore in ordnance billets at the Bureau 
and the Naval Proving Ground, Dahl- 
gren, Va., and in the early days of the 
war commanded Destroyer Division 24 
and Mine Squadron 3. In December 
1942 he reported to the Bureau of Ord 
nance, serving in several positions be 
fore being appointed Chief. 

He received the Distinguished Ser\ 


ice Medal and the Order of the British 


Empire, Honorary Commander, Mili- 
tary Division. 

Admiral Hussey has been a member 
of the A.O.A. for many years and was 
president of the New York Post, 1950 
1954. He was president of the VU. S. 
Naval Academy Alumni Association in 
1953; Vice-president, 1950-1951; and 
trustee, 1952-1953. 

The executive vice-president proposed 
that Colonel Payne, former Assistant 
Secretary of War, who has completed 
eight years on the Board of Directors, 
be made a member emeritus of the 
Board. This was heartily acclaimed by 
the members, and it was also voted that 
the following members whose terms had 
expired would be made members of the 
Advisory Board: Fairman B. Lee, Seat- 
tle; Myron J. Hayes, Rochester; E. R. 
Detroit; Slezak, 


Sycamore, Ill. 


Godfrey, and John 

At the request of the chairman, Mr. 
Polk read a citation in recognition of 
the splendid service performed by Brig. 
Gen. Burton O. Lewis during his many 
years at national headquarters as con 
sultant for Technical Divisions and 
Committees. 

The citation recited General Lewis’s 
distinguished career from the time of 
his graduation from the U.S. Military 
Academy in rgro until his retirement 
in 1947 during which he served over- 


World War I 
billets. The 


seas in and in many 


Ordnance citation con 


cluded: 


“¢! ENERAL Lewis holds the Dis- 
F tinguished Service Medal, the 


Purple Heart, and the Legion of Merit 
from the United States Government, as 
well as decorations from both the Brit 
ish and French Governments. His work 
for our Technica. Divisions and Com 
mittees has made their reputation one 
We shall 


upon having his counsel and guidance 


of universal acclaim. count 


always. 
Rice 


Gold Medal upon him we are associat 


“In conferring the John H. 


ing his name with one of his early 
commanders under whom he served in 
the Ordnance Department of the Army 
in this country and abroad. The joining 
of these two names links for all times 
two Ordnance 


the careers of great 


officers.” 


The Rice Medal will be bestowed 
upon General Lewis at a special gath- 
ering in Washington early in 1955. 

The Board of Directors’ meeting was 
followed by a luncheon meeting of the 
National Council of the Association 
with General Campbell presiding. After 
lunch, C. K. Davis, vice-chairman of 
the Council, reported briefly on the 
year's activities. 

He was followed by Mr. Gillmor 
who announced the nomination and 
election by letter ballot of Council of 
the following directors: B. F. Fairless, 
U. S. Steel Corporation, Pittsburgh; Mr. 
Hope; S. E. Skinner, General Motors 
Corporation, Detroit; Henry N. Marsh, 
Hercules Powder Company, Wilming- 
Paul L. Food Ma 


chinery & Chemical Corporation, San 


ton; and Davies, 
Jose, Calif. 

This report was followed by that of 
the chairman of the nominating com 
mittee for Council members at large, 
Col. Ludlow King, who was assisted 
by R. C. Geffs, Los Angeles, and Harry 
S. Robinson, Cincinnati. 

The twenty-four members at large of 
Council for 1955 will be: Joseph L. 
Auer, New York; Maj. Gen. G. M. 
Barnes, D.C.; John S. 
Begley, Springfield, Mass.; F. W. Con 


ant, Santa Monica, Calif.: C. 


Washington, 


K. Davis, 
Duffy, 
Detroit; E. B. English, Peoria; Robert 
C. Enos, Corapolis, Pa.; Britton L. 
Gordon, Grand Rapids, Mich.; G. M. 
Greenwood, Richmond, Calif.; 
M. Hancock, New York; Arnold 
Hanger, New York; Walter N. How 
ley, Morton, Pa.; Roy T. Hurley, 
Wood-Ridge, N.J.; Maj. Gen. R. L. 
Maxwell, New York; John C. Mc- 
Hannan, Cleveland; William H. Mitch- 
Thomas E. Murray, 
Walter C. 


Sullivan, 


Bridgeport, Conn.; Irving A. 


John 


ell, Cincinnati; 
DiS Pew, 
Philadelphia; Henry J. De- 
troit; J. Carlton Ward, Jr., New York: 
Thomas I. Watson, New York; Her 
bert R. White, Detroit; and W. A. Wil- 


son, Los Angeles. 


Washington, 


HE guest of honor at the luncheon, 
Under Secretary of the Army John 
Slezak, closed the session with an in 
formal talk about some of his interest 
ing experiences while visiting Army 


establishments abroad. 
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@ The Fire Control Instrument Division of the 
A.O.A. met on November 10, 1954, at the Naval 
Ordnance Laboratory, White Oak, Md. Approxi- 
mately one hundred members of the Committee and 
guests were present. The arrangements were handled 
by the Division chairman, Col. R. L. Goetzenberger, 
and with the aid of Deputy Chairman P. R. Bassett, 
General Chairman Henry N. Marsh, and Staff Con- 
sultant Brig. Gen. Burton O. Lewis from A.O.A. Na- 
tional Headquarters, a most interesting and success- 
ful program was presented. 

After a brief welcome by the very busy com- 
mander of the Laboratory, Capt. J. T. Hayward, 
U.S.N., Donald E. Marlowe, associate director of 
engineering at N.O.L., gave a short account of the 
establishment of the Naval Ordnance Laboratory 
and its genesis from the old Naval Fuze Laboratory, 
a section of the Naval Gun Factory. 

General Lewis brought greetings from National 
Headquarters and enlarged on the aim of the A.O.A. 
to have every member of every Committee cleared 
through “Secret” on a national basis. Due to the large 
backlog of clearance requests in the Department of 
Defense, these clearances are slow in coming but are 
well worth the delays. 

Colonel Goetzenberger outlined the agenda for the 
conference. He commented, “While we cannot hope 


to approach the solution of any specific problem to- 


day, we trust that exposure to them may inspire 


recommendations through the normal channels of 
your Committee activity. If we can stimulate a pene- 
trating interest, even though some presentations may 
be general in scope, then we will have set in motion 
the Industry-Ordnance Team toward the attainment 


of the goals of our Association.” 


January 1955 


The Hon. Frank H. Higgins, Assistant Secretary 
of the Army, Logistics, Research, and Development, 
was most emphatic in placing A.O.A. and its indus 
try advisers and Committees on the country’s security 
Nike, Honest 


have been 


team. He mentioned the four missiles- 
john, Corporal, and Redstone—which 
turned over to industry for production. He discussed 
the changed organization of topside of the Army 
of financial 


accounting 


the installation pro 


and 
cedures for property owned by the Army. 

Business methods and dollar-consciousness in 
spending $10.2 billions in the continental United 
States for the Army this year points to an apprecia 
tion, at long last, of the taxpayers’ interest in how 
these appropriations are handled. The inventory of 
Army property, including real property, is estimated 
to be $45 billion and is big business under any deh 
nition. 

Colonel Higgins’ emphasis on the Department of 
Defense objective to get the Government out of 
every activity that could be done by civilian industry 
was received most favorably by those present. 

A new thought on research and development was 
expressed. We, as a nation, by our Constitution and 
ethics are handicapped in learning about the other 
fellow. Therefore we are confronted in research with 
the impossible job of experimenting in all directions 
and in all fields. This is very expensive and if pur 
sued to the ultimate would bankrupt the Nation. 
Therefore our research and development activities 
are geared to the size of our defensive forces and are 
as large as practicable. We cannot take on any more 
at this time, regardless of need or desire. 

Logistics, which is only one of Colonel Higgins’ 


responsibilities, is of great concern to the Depart 





ment of the Army. It recognizes that another war 
will not permit the habitual 2-year “get-ready” period 
but will start with little warning. Our logistical setup 
must be realistic and adequate at all times to meet 
this contingency. 

Dr. Daniel P. Barnard, Deputy Assistant Secre- 
tary of Defense for Research and Development, rep- 
resenting his chief, Dr. Donald A. Quarles, spoke 
briefly on the organization of the Department of 
Defense and the separation of managerial functions 
from technical activities. 

Comdr. R. K. Irvine, chief, Fire Control Branch, 
Research and Development, Bureau of Ordnance, 
spoke on the transition in developing fire coritrol 
from the field of conventional weapons to guided 
missiles. The problems of underwater missile systems, 
the increasing complexity of fire-control gear, and 
the inability of enlisted technicians to handle these 
complicated mechanisms in the field are terrific oper- 
ational and maintenance problems which must be 
solved by the services themselves. Scientists are not 
available, nor could they be used in combat, to main- 
tain this complicated equipment. 

Comdr. V. P. Healey, Fire Control Branch, Ma- 
terial Division, Navy Bureau of Ordnance, repeated 
the three basic, servicewide requirements for fire- 
control systems—reliability, maintainability, and pro- 
ducibility. These are made more difficult to meet by 
the introduction of increasingly complicated elec- 
tronic gear, poor reénlistment experience in the case 
of trained technicians, and the constantly increasing 
expense of production. 

Col. H. D. Hiester, chief, Artillery Branch, Re- 
search and Development Division, Office of the 
Chief of Army Ordnance, spoke of the Industry- 
Ordnance teamwork and the reliance placed by the 
Ordnance Corps on the A.O.A. Divisions and Com- 
mittees to solve acute fire-control problems. 

He discussed trajectory instrumentation, defined 
as the location of n object in space in real time, 
and target synthesization, whereby we may have 
something of a nondestructive character that can be 
converted into analogue data the better to serve as a 
test medium. 

Dr. Gilbert Cain of Frankford Arsenal illustrated 
by slides several problems in fire-control and optical- 


system design that had been solved by the arsenal. 


He presented problems in the optical field, including 
the need for better dry film lubricants, low-tempera- 
ture-resistant rubber, reproducible standards for striae 


in optical glass, and statistical quality control and 
classification of defects in optics. He gave a brief 
progress report on prior problems. 

Maj. Gen. J. L. Holman, commanding Aberdeen 
Proving Ground, introduced R. P. Witt, chief of the 
Laboratory Service Division at Aberdeen. His prob- 
lems were familiar ones and included the need for a 
method of dynamic testing of crusher gages, stand- 
ardized arms to be used as calibrated test instruments, 
and higher speed cameras. 

Col. Paul S. Bechtel, U.S.A.F., representing Brig. 
Gen. E. P. Mechling, commandant of the Air Force 
Armament Center, Eglin Air Force Base, spoke of 
that facility and its mission of engineering evaluation 
of weapons and weapons systems used by the Air 
Force. 

Hugh C. Carroll, chairman of the A.O.A. Proving 
Ground Instrumentation Committee, reporting for 
this Committee, stressed the need for broadening the 
procurement field for instrumentation to the larger 
industrial producers. The small producers are doing 
a good job, but other and larger sources must be de- 
veloped. He announced a symposium to be conducted 
for his Committee in March at Patrick Air Force 
Base, Fla. 

F. E. Ericson, chairman of the A.O.A. Instrument 
Precision Ball Bearings Committee, paid high tribute 
to the members of his Committee for the unselfish 
way in which they gave of their time and talents to 
Committee work. He quoted the published objec- 
tives of the American Ordnance Association and 
stated that “there was no other national group so 
unselfishly interested in the security and defense of 
our country.” 

Torque and its measurement, bearing vibrations, 
and standardization are now under consideration by 
the Committee. Production has been increased in a 
number of ball-bearing facilities as a result of the 
Committee’s efforts. 

William M. Brandes, chairman of the Instrument 
Jewel Bearings Committee, reported on his Com 
mittee. Jewel bearings are still a major problem in 
our economy. The existing national stockpile is ob- 
solete, due to improved jewel setting techniques. 

The facility established by a national manufacturer 
in North Dakota, using Indian personnel, who have 
a long history of jewel finishing, has resulted in in- 
creasing the output of acceptable jewel bearings and 
has added a needed facility to the small number al- 
ready in this country. The acute problem of this Com- 





mittee is the development of higher speed drilling 
machines with smaller diameter capacities. 

A fine lunch in the N.O.L. cafeteria and a guided 
tour of several of the Laboratory facilities completed 
the meeting. It was a most interesting day in which 
the Committee members and guests acquired a 
timely report on this important Division's activities. 
It was held under perfect conditions, due to the hos- 
pitality and cooperation of Captain Hayward and his 
staff and the able leadership of Colonel Goetzen- 
berger and his Committee chairmen and members. 
A salute to all from national headquarters! 


@ Washington observers believe that Contract Re- 
negotiation will expire with the passing of the old 
year. The Congress is not expected to renew it fur- 
ther, but the cleanup will take another two years. 


@ The Army has contracted for nearly a billion dol- 
lars’ worth of heavy items during the first quarter of 
fiscal 1955. These include $161,000,000 to Chrysler 
for M48 medium tanks, $64,000,000 to Sikorski for 
helicopters, $200,000,000 to Western Electric for 
guided missiles and equipment, $26,500,000 to Food 


Machinery and Chemical Corporation for M59 
armored infantry vehicles, $35,000,000 to General 
Motors for M42 self-propelled twin 40-mm. antiair- 
craft guns, $24,000,000 to Western Electric for fire- 
control systems, and $17,000,000 each to Sperry and 
AC Spark Plug for fire-control systems. 


@ The Government will soon operate two machire- 
tool stockpile programs. The Deferise Department, 
with an appropriation of $100,000,000 which expires 
next June, plans to. buy “long-lead-time” machine 
tools that take months to make. The Office of De 
fense Mobilization plans to buy $40,000,000 worth of 
“elephant” machine tools—those that are used to 


make other and larger machine tools. 


@ The National Chamber of Commerce has issued 
a 60-page booklet entitled “Contract Termination 
Guide,” which seems to be the only interpretation of 
current settlement procedures available to manufac 
turers. It carefully takes the user through the maze 


of technicalities and inconsistencies of contract termi 


nation settlement. The price is $1.00 each with dis- 
counts on bulk lots. Write to Manufacture Depart- 
ment, U.S. Chamber of Commerce, 1615 H Street 
N.W., Washington, D.C. 


@ An editorial by Joseph V. Moreschi, president of 
the Hod Carriers’ Union, referring to the Declaration 
of Independence in the union’s magazine, writes: 
“Our forefathers fought for and declared their in 
tention that it is the inalienable right of men to have 
life, liberty, and the pursuit of happiness. Thes« 
words ‘life, liberty, and the pursuit of happiness’ wer« 
more than an eloquent passage in that great docu 
ment. These words were the touchstone of a new 
nation, and they framed an ideal which we still seek. 
We still must work and fight for life and liberty in 
these troubled times, and we still must work unre 
mittingly if we are to enjoy the pursuit of happiness.” 
Sort of puts it squarely that these “rights” are also 


“responsibilities.” 


@ Hydrazine, one of the simplest hydrides of nitro- 
gen, was first isolated by Curtius in 1887 and re 
mained a chemical curiosity for more than fifty years. 
It was used in World War II by the Germans as a 
rocket and jet fuel, and then ordnance, industrial, 
and academic laboratories became interested. 
Hydrazine is a hydronitrogen, and the fact that it 
is a combustible comes as a surprise. It makes a fine 
speciality fuel since it boils at 114 degrees and freezes 
at 2 degrees Centigrade. Its density is 1.01 grams per 
cubic centimeter which means more can be packed 
in a given volume. It is packaged :nergy, and can be 
handled, stored, and shipped without difficulty. It 
has a few disadvantages, such as being slightly toxic, 
which are far outweighed by its advantages. We shall 


hear more about this hydride of nitrogen. 


@ The report of the Cooper Committee entitled 
“Financial Management in the Department of De 
fense,” after thirteen months of work by the com 
mittee headed by Charles P. Cooper, retired vice 
president of A.T.& T., makes ten major recommen 
dations: 

1. Initiation of an aggressive continuing program 


for the selection, training, and development of mor 








MEETINGS OF NATIONAL TECHNICAL 
DIVISIONS AND COMMITTEES OF THE 
AMERICAN ORDNANCE ASSOCIATION 


@ The Fuze Committee of the Bomb and Artillery 
Ammunition Division met at Chicago, IIL, on Wed- 
nesday, December 15, 1954. 


@ The Instrument Precision Ball Bearings Com- 
mittee of the Fire Control Instrument Division met 
at the Engineers Club, New York City, December 


8, 1954- 


@ The Dimensional Standards and Metrology Divi- 
sion will meet at the U.S. Naval Shipyard, Brook- 
lyn, N.Y., on Wednesday, January 12, 1955. 


@ The Rocket, the Jato, and the Development and 
Material Committees of the Guided Missile, Rocket 
and Jato Division will meet at the plant of the Tube 
Reducing Corporation, Wallington, N.J., during 
January 1955. 


© The Surface Preservation Committee of the Ad- 
visory Technical and Research Group will meet at 
Los Angeles, Calif., on Tuesday and Wednesday, 
February 8 and 9, 1955. 


@ The Cartridge Case Committee of the Bomb and 
Artillery Ammunition Division will meet at Los 
Angeles, Calif., during February 1955. 


@ The Underwater Ordnance Division will meet at 
the U.S. Naval Base, Key West, Fla., during March 


1955- 
@ The Proving Ground Instrumentation Commit- 


tee of the Fire Control Instrument Division, will 
meet at Patrick Air Force Base, Fla., in March 1955. 


@ The Small Arms and Small Arms Ammunition 
Division will meet at the Springfield Armory, 
Springfield, Mass., early in April 1955. 

@ The Bomb and Artillery Ammunition Division 
will meet at Shreveport, La., the second week in 
April 1955. 

@ The Loading Committee of the Bomb and Arrtil- 


lery Ammunition Division will meet at Milan, 
Tenn., the third week in April 1955. 











competent civilian and military personnel for assign- 


ment to financial management duties. 

2. Realignment of all appropriations into five sig- 
nificant categories, with the boundaries of each cate- 
gory clearly defined in order that useful comparisons 
can be made. 

3. Closer and more realistic coordination of mili- 
tary planning and budget programming on a con- 
tinuous basis. 

4. Preparation of all budgets on the basis of actual 


costs of the work to be performed during the budget 


year. 


5. Simplification of the form of preservation of the 
budget. 

6. Rigid adherence to a time schedule in budget 
preparation, with no estimating to commence more 
than twelve months before the beginning of the 
budget year. 

7. Greater use of revolving funds, such as stock 
and industrial funds. 

8. Installation of an accounting system of the dou- 
ble-entry accrual type. 

g. Employment of depreciation accounting with 
respect to (a) industrial and commercial activities, 
including commercial-type transport facilities, and 
(b) construction equipment and other facilities con- 
sumed in the process of construction. 

10. Development of a well-rounded audit program, 
suitable for a decentralized pattern of operations 
such as the services must conduct, including an inde- 
pendent audit of procurement operations. 

Previous studies of subjects under review were re- 
examined, viewpoints of outstanding leaders were 
obtained, and additional research was conducted. 

The result is a final report which sets forth the 
basic principles subscribed to by the committee and 
which business should earnestly support. If put into 
effect it could save many millions of dollars. 


@ The army is realistic when it comes to costs. The 
cost of storage space, when balanced against improb- 
able need for much that is surplus equipment, results 
in an apparent loss of capital investment when the 
return from surplus sales is ten cents on the dollar. 
Equipment worth $1.5 billions has been turned up 
as surplus; some of it can be used currently by the 
services, but the bulk of it goes on the block. Seven- 
teen depots will be closed and operating costs reduced 
by $30 million. Nineteen million square feet of cov- 


ered storage space will be released. 


@ A pattern of things to come may be forecast by 
the “atomic-bomb-resistant” laboratory recently com- 
pleted for the Armed Forces Institute of Pathology 
at Walter Reed Medical Center. The windowless wall 
facing downtown Washington is heavier than the 
other walls, and it is estimated that a direct hit on 
downton Washington will not disturb the structural 


part of the building. 








ASSOCIATION AFFAIRS 


Louisiana Post Plans To Transfer 
Its Headquarters to Shreveport 


The Louisiana Post held a special meet- 
at the Shreveport Club, on Novem 


the Post 


ing 
22nd head 


ber 221 to reorganize 


quarters incident to transferring from 


New 
For 


Orleans to Shreveport 


the past year there has been a1 


extremely active chapter in New Orleans, 


but due to the greater number of indus- 


tries and over-all membership in the 
northern part of the State it was decided 
to transfer the headquarters to Shreve 
port 

Over eighty members were on hand to 
elect officers and directors and make plans 
for a regular meeting 

All industries in the area were repre- 
sented including Texarkana and Marshall, 
Members from the latter two cities 


that 


Tex 
recommended strongly heir area be 
added to the Louisiana Post area, and it 
was agreed to present this proposal to 
National Headquarters 

slate of officers agreed upon 
\. Ward, of Remington Rand 
Willard L. Love 
New 
Orleans, second vice-president ; and H. E 
Shreve 


The new 
James 
Post 


Manufacturing 


was 


Inc., president ; 


Rheem Company, 


Evans, Remington Rand Ine 


port, secretary 


The following directors 


elected: R. L. Telford, Silas Mason Cor 
poration, Shreveport; Ernest A. Merk 
lein, Merklein & Compa Shreveport 
|. G. O'Brien, J seaird 
Shreveport; T. D skins 
Light & ny, New 
C. L. Bernard Motors ( 
tion, New Orleans; and C. | 


schmidt, 


( ompany, 
Louisiana 
Orleans: 


Lomi 


Power 
General orpora 
Brock 
Texas Easter Corporation 
Shreveport 

\ first 


more 


president and 


third vice 
| 


and 


SIX directors will be elected when a 


decision is forthcoming on adding Mar 


and Texarkana to tl Louisiana 


area 


attendance at the the 


meeting were 


commanding officers of Red River Ars 


nal, Texarkana; Longhort Ordnance 
Works, Marshall; Lone 
Plant, Texarkana; and | 
nance Plant, Shreveport 
With 


facilities 


Ordnance 


Ord 


Star 


uIsiana 


the backing of these Ordnancs 


and the many industries, t! 


Post 


increase 


Louisiana expects soon to enjoy 
in membership 

plar Ss 
nection 
\ "s Bon b al d 


April 


healthy 
The 


annual 


members made to hold an 


col with the 


AO 


Division im 


meeting 


annual meeting of the 
Artillery 


Shreveport area. 


Ammunition 


in the 





Midwest Post Hears Guided Missile 


Experts at Seminar and Dinner 


staged a gal 


Midwest Post 
November 


The 
gram on 
terful leadership of Post President Harry 
Darby, head of the Darby Ac- 
tivities started with a luncheon at the 
Muehlebach Hotel where Mr 
host to the honor, Cen 
W. L. Bell, White 


Sands Proving Ground, and many distin 


a pro 


12th under the mas- 
Company 


Darby was 
guest of Brig 
commanding general, 
guished citizens of Kansas City. General 
Bell regaled the party with anecdotes of 
life at White Sands l 


and his 
problems in missile 


some of 


testing 


January-February 1955 


During the afternoon program a sur 


prisingly large number of members at 


the guided missiles 
and defense procurement problems 


Mr 


chairman of Vendo Company 


tended seminar ot 


Pierson, 
Post 


Darby introduced Elmer 


and a 
who chairman for the ses 


director, was 


following 


by the 


Chatfield, 


sion. He was assisted 
Col. Miles B 
of the Missiles 
Arsenal; Allat 


Electric Corpor 


panel director 


Laboratories at Redstone 
stinghous« 
Paine, Ber 


Corporation; J. E. Mid 


’ \A 
( 1itor WV 
1A 
ition WV. B 


dix Aviation 


garden, Sunf 


cules Powder 


land, Midwe 


General B 


missile 
pointing out 
missile 


1.000 subcor 


in Kansas at 


manutacturing 


they were t 


Colonel ¢ 


ing accuracy 
deadly accu 
against host 
in the futurs 
craft in mat 
described bri 
siles 


on display at 


Corporal, and 


Among loc 
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plan to invite speakers to discuss world 
affairs, affect the 
national defense of the United States 
rhe Post 
Under Secretary of the Army John Slezak 
as the first speaker to start this well- 
conceived program. The Secretary had 
Army establish 


particularly as they 


was most fortunate to have 


recently inspected many 
ments in Europe, and his information was 
right up to the minute 

The 
promptly by George M 
year Tire & Rubber Company, the 
president. He first introduced the guests 


meeting was called to order 


Riveire of Good 
Post 


at the speakers’ table who were, in addi- 
and directors of the 
Donald 
member of the Advisory 
A.O.A.; Hon. Frank H. 
sistant Secretary of the Army (Logistics, 
Research, and Development) ; Maj. Gen. 
J. K. Christmas, a former president of 
now with 
and J. M. 
Linforth, Goodyear Tire 
& Rubber Adm. M. F. 
Schoeffel, Chief of the Navy's Bureau of 


tion to the officers 


Post, Armstrong, a 
Board of the 


Higgins, As- 


Brig. Gen 


the Washington Post and 
Steel 


vice-president, 


Barium Corporation ; 


Rear 


Company 


Ordnance, also was introduced 





Secretary of Defense Wilson Receives 
Crowell Medal at Cleveland Meeting 


Charles E. Wilson, Secretary of 
awarded the Association's 
Gold Medal for 
tinguished service at an historic meeting 
of the Post held at Hotel 


Statler, Cleveland, on November 11, 1954 


Hon 
Defense, 


Benedict 


was 
Crowell dis- 


Cleveland 


Seven hundred members and guests were 
in attendance 

The medal, awarded by the Cleveland 
Post, is one of the highest awards of the 
Association and commemorates the out- 
standing patriotism of a founder of the 
Association, Brig. Gen. Benedict Crowell, 
who was Assistant Secretary of War and 
Director of Munitions during the First 
World War. 

Secretary Wilson, in an address fol- 
lowing the presentation, spoke informally 
on some of the principal problems facing 
during the 


the military establishment 


coming year. He stressed the importance 


of military career manpower and _ the 
need for improved training and personnel 
He urged an extension of the 
Selective Act with 


in many details. He stressed the need for 


advantages 


De4rvice improvement 


the maintenance of a pool of trained 
technical Reserve officers and, above all, 
the maintenance of combat effectiveness 
by all services 
rhe presiding officer at the meeting 
was Albert J. Weatherhead, Jr., president 
of the Post and president of the Weather- 
head Company of Cleveland. In sounding 
the keynote of the meeting, Mr. Weather- 
head emphasized the important role of the 
Industry-Ordnance Team and urged its 
members in the Cleveland area to renewed 
devotion to this important ideal. 

The presentation of the Crowell Medal 
to Secretary Wilson was made by Charles 
M. White, a director of the Post and 
president of Republic Steel Corporation 

\ resolution was presented by Mr. 
Weatherhead on behalf of the Cleveland 
Post’s codperation for 
civil defense to John J. Pokorny, Civil 
Defense Codrcinator, Cuyahoga County 

Col. Leo A. Codd, vice- 
president of the Association 


dressed the meeting on the Science-Indus- 


Post, pledging the 


executive 
also ad- 


try-Ordnance Team. 


Key figures at Cleveland Post dinner were, left to right: A. J. Weatherhead, Jr., presi- 
dent; Col. S. W. Connelly, deputy district chief; Defense Secretary Charles E. Wilson; 
Charles M. White, a director of the Post. Mr. Wilson received the Crowell Medal. 
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Puget 
with 


e AT BREMERTON.—The 
Sound Post enjoyed an active day 
the Navy on November 20th when it 
visited the Naval Ammunition Depot, 
Bangor, Wash., and the Naval Shipyard 
at Bremerton, Wash. 

Under the leadership of Post President 
C. Walter Huffine, a group of 125 mem- 
boarded the U.S.S. 


bers and guests 


Cuartes E, Brannon, Destroyer Escort 
446, at an early hour 


deal of interest in the operation of the 


There was a great 


DE, and the members were very graci- 


ously received by Comdr. W. E. Dean, the 
“Skipper.” Three hours later the party was 
greeted at the Bangor Ammunition Depot 
by Capt. Bruce D. Kelly, commanding 
officer, prior to an inspection trip of the 
facilities of the depot. 
were trans- 
Club at 
served 


From there the members 


ported by bus to the Officers’ 


Bremerton where luncheon was 
and a meeting was held. The toastmaster 
was Lieut. Michael E. Conway, command- 
ing officer of the Naval Ordnance Reserve 
Company, Seattle. 

Speakers were Comdr. Oliver Comp- 
ton, Bremerton Shipyard Ordnance Off- 
cer, who outlined some of the interesting 
armament activities, and 
Comdr. J. A. S. O'Handley, Ordnance 
Officer for the 13th Naval 
spoke on the activities of the Navy Ord- 
nance Reserve. The background and the 
purpose of the American Ordnance Asso- 


features of 


District, who 


ciation were discussed by President Huf- 
fine 
After 
treated to a tour of the U.S.S. 
and the U.S.S. Missourt. The BraNNON 
was on hand at 3 p.m 
back to Seattle. 


luncheon the members were 


INDIANA 


to transport the 
party 
e AT CHICAGO.—The annual luncheon 
meeting of the Chicago Post on Novem- 
ber 15, 1954, attracted a crowd of almost 
500 A.O.A. members packed the 
Williford Ballroom of the Conrad Hilton 
procure- 


who 


Hotel, Chicago, to hear about 
ment prospects from representatives of 
the Army, Navy, and Air Force. 

Post 
dent of 
brought the meeting into action promptly, 
Wright of 


reported on 


President Thomas Drever, presi 
American Steel Foundries, 
introducing Capt. J. M. P 
\.0.A. Headquarters 
present major activities and explained the 


who 


importance of membership in the A.O.A 

Capt. Harold S 
officer, Naval Ammunition Depot, Crane, 
Ind., outlined the Navy Ord 
nance prospects in general, reported on 


Harnly, commanding 
Bureau of 


expected expenditures by naval ordnance 
plants in the area, and discussed some of 
the mutual inspection problems of indus 
try and Navy ordnance 

Col. Robert L. Finkenstaedt, area Air 
Force procurement officer, followed with 
interesting features of procurement out- 
look in his service. 
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The chief of the Chicago Army Ord- 
nance District, Col. Stangel, 
predicted that fifteen per cent of Army 
Ordnance funds spent in the 
area plus a good percentage of the sub- 
contracting from the tank program—or an 
estimated $200 million. 


Lyman F 


would be 


e AT BOSTON.—W ith its annual meet 
ing on November 3rd the Yankee Post 
initiated the first of a series of programs 
dealing with the capabilities of the United 
States and its allies under present world 
conditions 

A reception and dinner meeting were 
Museum of Science where 
treated to an 


held in the 
the audience was exhibit 
of the museum’s ingenious scientific de- 
vices and a demonstration featuring some 
of the scientific apparatus utilized in ex- 
ploring nuclear reactions and in improv- 
ing jet propulsion. 

The called to order by 
Post President Holst, 
A. D. Little The 
order of business was the election of offi- 
cers in which the slate of the nominat- 
ing committee was unanimously elected. 

Charles B. Weeks, 
Eastern Corporation, was elected presi- 
dent for the coming year. Other changes 


meeting was 


Helge treasurer, 


Company. principal 


treasurer, Hesse- 


appear in the 1955 Annual Directory in- 
cluded as Section II of this issue 

The 
and as chairman introduced the princi- 
pal speaker of the evening,. Rear Adm. 
John D. Hayes, president of the American 
Military Institute and for several years a 
member of the faculty and staff of the 
Armed Forces. 


new president was duly installed 


Industrial College of the 
e AT BINGHAMTON.—The Tri-Cities 
Chapter of the Empire 
October 26th at the Binghamton Country 
Club. There was an enthusiastic turr.out 
of over sixty members and guests to greet 
the guest speaker, Capt. T. G. Reamy, 
U.S.N., inspector of naval machinery and 
ordnance, Schenectady, N.Y. 

After a reception and dinner, Michael 
J. Lawlor, Tri-Cities 
Chapter, greeted the gathering and in- 
troduced Col. Edward G. Miller, deputy 
chief of the Rochester Ordnance District, 


Post met on 


chairman of the 


who summarized the aims and objectives 
of the Association 
and explained the importance to the Na- 
Industry- 


American Ordnance 


tion of maintaining a strong 
Ordnance Team. 

Colonel Miller, who is also secretary of 
the Empire Post, then introduced Captain 
Reamy 
lems of 


The speaker’s topic was “Prob- 
Fleet 
vast 


Maintenance,” and he de- 
scribed the that 


must be moved to support our ships scat- 


distances material 


tered throughout the world, requiring 
careful supply management and optimum 
location of repair bases 

Captain 


followed by Marine Corps films. 


Reamy’s engrossing talk was 


January-February 1955 


Aberdeen Post Views New Armament 
Developments at First Meeting 


The Aberdeen Post held its first meet- 
ing of the season, on October 28th at the 
plant of Aircraft Armaments, Inc., in 
Towson, Md., near Baltimore, where 250 
members were on hand for a supper meet- 
ing and inspection tour 

At the meeting H. D. Duppstadt of 


Aberdeen Proving Ground, the newly 
elected Post president, presided. 

The 
tion of a 
G. A. Gustafson, retiring president, made 
by Capt. J. M. P. Wright from National 
\.0.A. Headquarters 

Maj. Gen. L. H. Watson, 
Fletcher Aviation Corporation, Pasadena, 
Calif., then delighted the audience with 


an extemporaneous account of his numer- 


first ceremony was the presenta- 


Certificate of Appreciation to 


with 


now 


ous experiences in dealing with Russians 
and other Communists in Germany and 


Korea. He emphasized the need for all in- 
dustries of the United States to be on the 
alert to meet the requirements of the 
armed forces 

The 


few of some of the many projects, the un- 


members were next treated to a 
classified ones, that are being undertaken 


at Aircraft Armaments, Inc. They saw 
firings in the underground chambers for 
testing new caliber .50 developments, tank 
turrets using newly developed plastic ball 
and roller bearings, a sun-follower head 
for the Viking rocket, and a large assort 
ment of radar waveguides 


J.-M 


plant, showed some new developments in 


Jacobson, general manager of the 


the commercial field for industrial closed 


attachments for home 


rV circuits and 
radio to sound an air raid alarm automati- 


cally in connection with “Conelrad.” 





General Cummings Is Principal Speaker 


at Hartford-Springfield Post Meeting 


Two hundred and eighty members of the 
Hartford-Springfield Post gathered at the 
Statler Hotei in Hartford, Conn., on the 
Monday, 18th, to 
Gen. Emerson L. Cummings, 


evening of October 
honor Maj 
Chief of Ordnance, United States 


who was the principal speaker at the an 


Army, 


nual meeting of the Post. It was an im 


pressive representation of industry and 
the armed forces—characteristic of the fine 
Ordnance interest over the years through 
out the Post area. 

General Cummings in his address stres- 
features of Army 


sed the management 


Ordnance operations and described in 


detail the steps that have been and are 
being taken to improve efficiency through- 
out the organization, to increase its cen- 
adequate responsibility, 


tralization with 


and to concentrate all activities within 
certain categories of ordnance under indi 
vidual commands in the field. 
Toastmaster of the meeting was Stanley 
C. Hope, president of Esso Standard Oil 
Company and president of the Hartford- 
Springfield Post 
Presiding at the meeting was Col 
Frederick H 
Post's board of directors and an 
Secretary of War in the Cabinet of Presi- 


chairman of the 
Assistant 


Payne, 


dent Hoover 
Hope are also 
Ord- 


Hope was 


Colonel Payne and Mr 
American 


Mr. 


national directors of the 


nance Association and 


recently elected a vice-president of the 
National 


with loud applause and 


Association. Both were greeted 
felicitations by 
their many friends throughout the Post 
territory 

of the meeting was in 


Alan MacDonnell, 
planning of the 


General charge 
the capable hands of J 


Post secretary, whose 


arrangements and whose attention to 


every detail impressed all present 
The following officers and directors of 
the Post the briet busi- 


were elected at 


ness meeting which pre ceded General 


Cumming’s address 
( ) fice rs 
the board; Mr 


Colonel Payne, chairman of 
Hope, president; John H 
Veeder- 


vice-president ; 


Chaplin, chairman of the board, 
Hartford, 


Waterbury, 


Root, I ne 
Charles H 
president ; Mr 


Granger, vice 


MacDonnell, seer tary 
treasurer 

Anthony, chair- 
man of the board, Colt’s Manufacturing 
Hartford; John § 
formerly chief, Springfield Ordnance Dis 
trict, Springfield; Mr. Chaplin; Col. W 


Directors —Graham H 


Company, Begley, 


J. Crowe, formerly commanding officer 


Springfield Armory, Springfield; C. K 


Davis, formerly president, Remington 


Arms Company, Bridgeport; Brig. Gen 
Guy H. Drewry, formerly chief 
field Ordnance 


liam M 
Scovill Manufacturing Company, Water 


Spring 
Wil 


vice-president 


District, Springfield 


(ross, executive 
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bury; Mr Col. J. L. Guion, 
formerly commanding officer, Springfield 
Armory, Springfield; Carl R. Hellstrom, 
president, Smith & Wesson, Inc., Spring- 
field; Donald P 
board, American Bosch Arma Corpora 
Hope; also, Col 
Hughes, deputy chief, Spring 


Granger ; 


Hess, chairman of th 


tion, Springfield; Mr 
George E. 
field Ordnance District, Springfield; Col 
Douglas G. Ludlam, commanding officer, 
Springfield Armory, Springfield; Donald 
G. Millar, president, Greenfield Tap and 


Die Corporation, Greenfield; Colonel 
Payne; Herbert H. 


the board, New 


Pease, chairman of 


gritain Machine Com 


Pritchard, 
Works, 
New 


Scott, president, Van 


New R. E. 
chairman of the board, Stanley 
New Britain; Edwin S$ 
Haven; James Y 
Norman Company, Springfield; Herman 
W. Steinkraus, president and chairman 


pany, Britain ; 


Pugsley, 


of the board, Bridgeport Brass Company, 
Bridgeport ; and James R. Weaver, works 
manager, Westinghouse Electric Corpora- 
tion, Springfield 
Greetings to the Post and to General 
Cummings were expressed on behalf of 
the national officers and directors of the 
Association by Col. Leo. A. Codd, execu- 


tive vice-president of the Association. 





Dr. Von Braun, Rocket Expert, Speaks 


Before San Francisco Post Meeting 


The members in the Bay Area who 


comprise the San Post as- 
Airport 


Dinner 


Francisco 
sembled at the new International 
their Annual 
25th. The 


Wernher von Braun, chief 


banquet room for 
Meeting on 


honor was | yr 


October guest of 
of the Guided Missile Development Divi- 
Huntsville, Ala. 


world’s leading authori- 


sion, Redstone Arsenal, 


He is one of the 
ties on guided missiles and rockets, an 
enthusiast on space travel, and influential 
in development of the Army Ordnance 
missile, Redstone 


G. M 


Rheem 


Greenwood, vice-president of 


Manufacturing Company and 
president of the San Francisco Post, pre- 
sided at the meeting, attended by approxi- 
mately 300 Bay Area Association members 
and their ladies 

remarks, Mr 
Stark, 


deputy chief of the San Francisco “rd 


Following his opening 


Greenwood called on Col. John M 
nance District and secretary-treasurer of 


the Post, to introduce Dr. von Braun 


Speaking on man’s first efforts to con- 
quer space through the building of rockets 
Braun 


and space platforms, Dr. von 


pointed out that space travel is already 
here in a limited sense of the word as a 
result of our armed forces’ successful use 
“The first im- 


portant step in space flight is a rocket 


of high-altitude rockets 
which will be able to stay in outer space,” 
he stated. 

Mr. Greenwood reported that a nomi- 
nating committee had been appointed for 
the purpose of selecting nominees to the 
board of directors. With A. B. Layton, 
Crown-Zellerbach Corporation, as chair- 
man, the committee consisted of Jean Wit- 
ter of Dean Witter & Company; Herbert 
Edward P. Cros- 


and Henry D. 


Hall, attorney-at-law ; 
san of Johnson & Higgins; 
Nichols of Tubbs Cordage 

Ballots were distributed to all members 
Post in November, and new officers 
1955 


of the 


for the calendar year were to be 


elected at the next directors’ meeting. 


Shown at San Francisco Post meeting are, left to right: G. M. Greenwood, presi- 
dent; Dr. Wernher von Braun, rocket expert, Redstone Arsenal, Ala.; Col. John M. 
Stark, Post secretary-treasurer and deputy chief, San Francisco Ordnance District. 
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DENVER.—Gen. Benjamin W. 
Commander in Chief of the 
Air Defense Command, was 


e AT 
Chidlaw, 
Continental 
the guest of honor and principal speaker 
at the annual meeting of the Rocky Moun- 
tain Post at the Cosmopolitan Hotel, Den- 
1954, attended by 300 


members and guests. 


ver, October 26, 


Chidlaw de- 
functions and re- 


Com- 


In his address, General 


scribed at length the 
sponsibilities of the Air Defense 
mand 

James D. Maitland, president of the 
Post and president of Cobusco Steel Prod- 
ucts, presided at the dinner meeting. Col. 
Leo A. Codd, executive vice-president of 
was Maj. 
Russell L. Maxwell, president of 
the New York Post of the Association, 
extended greetings to the Rocky Moun- 
tain Post members on behalf of their East- 


the Association, toastmaster. 


Gen. 


ern colleagues 

General arrangements for the meeting 
were under the direction of a committee 
of which Gerould A. Sabin was chairman. 
Mr. Sabin is 
Post and an official of the Colorado Fuel 
Among the 


secretary-treasurer of the 


& Iron Corporation, Denver. 
other distinguished guests who were 
seated at the speakers’ table were: Dr. 
William D. Pollock, rector of St. Peter’s 
Episcopal Church and a chaplain in World 
War II, who pronounced the invocation ; 
Mrs A. Sabin; Capt. Dennis J. 
Sullivan, staff, Naval 
Continental Air Defense Command; Maj. 
Smith, staff, 
Headquarters, Air Defense Command; 
Mrs. William D. Pollock; Lieut. Gen. 
Stanley R. Mickelsen; Rear Adm. Albert 
K. Morehouse, commander, Naval Forces, 
Continental Air Defense Command ; Brig 
Gen. Marshall S. Roth, deputy chief of 
staff, Matériel, Headquarters, Air Defense 
Edward T. Ashworth, 
staff, Army Antiaircraft 
John F. Fletcher, execu 
Chief, 
\ir Defense Command ; Lieut. 


Gerould 
chief of Forces, 


Gen. George F. chief of 


Command; Col 
acting chief of 
Command; Col 
tive officer to the Commander in 
Continental 
Col. E. Hayne Shumate, assistant chief of 
staff, G-4, Antiaircraft Command ; 
Maj. James Colasanti, Metal Treating & 


Research Company, and Mrs 


Army 


Colasanti 


PITTSBURGH POST 
VISITS STEEL PLANT 


In accordance with the desire of the 
membership to stimulate more interest in 
Pittsburgh Post 
scheduled a visit to the Weirton Steel 
Weirton, W. Va., instead of 


meeting. At 9 


industrial affairs, the 
Company, 


holding the usual dinner 
a.m. on October 28th the members of the 
Post boarded a special train made up of 
new streamlined coaches provided through 
Appleton, 


the courtesy of J. A vice- 


president of the Pennsylvania Railroad 


At Weirton the party was met by offi- 
embarked in 


cials of the company and 
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buses to visit the coke pl nt, blast fur- 


naces, and the Bessemer converters 

An excellent buffet lunch 
in the community center where A. E. 
Walker, president of the Post and chair- 


man of the board, National Supply Com- 


was served 


pany, presided. He extended the thanks 
of the Post to T. E. Millsop, president 
of the National Steel Corporation, mayor 
of Weirton, 
Pittsburgh 


and vice-president of the 


Post, for the complete co- 
operation and courtesy extended by his 
organization. 

Mr. Millsop responded very graciously, 
and the meeting adjourned to watch a 
film entitled “Achievements in Steel.” 
This is a National Steel Corpora- 
tion motion picture that reviews the ex- 


new 


pansion of this corporation and features 
a comprehensive introduction to steel mak- 
ing. 

Following this the party again boarded 
buses to continue their tour of the plant 
where they saw the open-hearth furnaces, 
the strip steel mill, the sheet mill, and 
the world’s largest tin mill. 

This was the first trip through a mod- 
ern steel mill in active operation for many 
of the more than 300 members and guests, 
and all voted it a successful and worth- 
and a stimulating change 


while event, 


from the regular dinner meeting. 


CAPITAL CITIES POST 
MEETS AT WATERVLIET 


The Capital Cities Post opened its sea- 
Ordnance meeting at 
N.Y., on October 


son with a true 
Watervliet 
19th. 
Over 200 members and 100 guests from 
the R.O.T.C. Air Navy Units at 
Polytechnic Institute reported 


Arsenal, 


and 
Rensselaer 
at the 
2 - 30) 


arsenal gate for registration at 


p.m. There they were properly 


identified and loaded into buses for a tour 
of the arsenal where they enjoyed a com- 


plete view of production on the many 


calibers of gun barrels and the assembly 


of barrels with breech and me- 


rings 
chanisms to produce complete cannon. 


Each party ended its tour in the Re- 


search and Development Building where 


an interesting collection showed the var- 


ious models of catinon as they have gone 


through improvements over the years 


There was also a scattering of foreign 


weapons for comparison 
In the late afternoon the 
Officers’ 


various parties 


assembled at the Club for a 


pleasant reception before proceeding to 


the mess hall where more than 200 mem- 
bers and guests attended the dinner meet- 
ing 

Earl D. Rhodes, Post president and gen- 
Huyck Com- 


presided and thanked the 


eral superintendent of F. C 
pany, arsenal 
for its hospitality and generous assistance 


to the Capital Cities Post. He then in- 


January-February 1955 


troduced the chairmen of various com- 


mittees who reported briefly on their 
activities. 

A brief talk by Capt. J. M. P 
\.0.A 


activity in the 


Wright 


from Headquarters described 


present Association and 


defined the reasons why membership in 


the society is now so important to the 
national defense 
principal 


Hine, 


Arse- 


He was followed by the 
speaker of the evening, Col. D. | 
assistant commander of Watervliet 
nal, who gave a most interesting presenta- 


tion of the role of artillery in Korea. 





Empire Post Culminates Busy Program 
With Annual Dinner at Rochester 


The Empire Post culminated a gala 2- 
A.O.A. 
Meeting at the 


with its 
Oak Hill 
Country Club, Rochester, on October 7th 


day series of activities 


Annual Dinner 
There was an enthusiastic turnout of al- 
most 450 members and guests representing 
all seven Chapters of the Post throughout 
New York State 


The preceding day a reception commit- 


western 


the brisk weather and a chance to com 


pete on one of the 


best-known and most 
interesting courses im the country 


At the 


many 


reception and dinner meeting, 
ladies and late arrivals joimed the 
golfers in the club's dining hall 
rhe 


by Rev 
lain during World War II with the 


spacious 


meeting opened with an invocation 


Pegnam, a Navy Chap 
Phird 


Francis ] 


Among head-table guests at Empire Post Dinner were, left to right: Maj. Gen. E. J. 


Timberlake, commanding general of the 


Hallauer, toastmaster and past president; 


Mille - 


Ordnance 


tee headed by Col. Edward G 
deputy chief of the 
District, met the 
Maj 
Commanding 

The 


welcomed at a 


Rochester 
guest of honor for the 
Gen. Edward J. Timber 
Ninth Air 


staft 


occasion, 
lake, 
Force 


General, 


general and his were 


get-acquainted luncheotr 


Hallauer 


the day of 


at which Carl S was host 


Throughout October 7t! 
held at the 


Ordnance: 


open-house was headquarters 


of the Rochester District and 


curement Center 


Colonel Miller 


the Rochester Air Pr 
under the sponsorship of 
Foley 


members 


and Col 
Many industrial 
York State area dri 


to see the display 


Daniel J 


ypped it 


quainted, of equipment, 


discuss their oblems with the 


and to 
what the future 


Army and Air 


section heads and leart 
requirements might be for 
Force armament 


A golf 


brought out a crowd 


tournament in the afternoor 


f about 150 to enjoy 


Ninth Air Force, principal speaker; C. S. 


and Ray C 


Malvin, incumbent president. 
Fleet. The whole assembly thet 
National Anthet 


was served 


singing the 
it greet« 


Hallauer 


toastmaster tor the occasir 


introduced the guests at tl 


r 
representative cross sector 
Team 


Kitts 


dustry-Ordnar 
Vice Adn 

the ¢ apital 

Bowlin 

wer " on i ry he toast 

\ Kreckn i 


The Hon. Norma 


hester comp ente 


mayor « Rox 


members of the con 
the great 

Ne xt t 
ment was 
Post 
} 


Colt 


wowl for c 








Association Affairs Cleveland Post Stages «Little Aberdeen 


Headquarters extended the greetings of 39 _ 
the entire Association and presented a Day at Erie Ordnance Depot, Lacarne 
certificate of appreciation to Mr. Hallauer 
for his splendid achievements during his Over six hundred Cleveland Post mem- Transportation to the Erie Ordnance 
two years in office as president of the bers and guests were given a dramatic Depot was by a special 8-car New York 
Post. look at Ordnance operations on October Central train from Cleveland's Union 
After a friendly welcome by Mr. Hal- 12th during a Post Industrial Prepared- Terminal and by private automobiles. 
lauer, the guest of honor, General Timber- ness Tour at the Erie Ordnance Depot, Fifteen northern Ohio cities plus Erie 
lake, presented an address on “Air Power Lacarne, Ohio—an eventful “Little Aber- and Elwood City, Pa., had delegations, 
Security without Bankruptcy.” He out- deen Day.” with industrialists and manufacturers 
lined world conditions to show the need High point of the inspection trip to the from Cleveland, Youngstown, Ravenna, 
for this country to maintain overwhelm- 36-year-old Ordnance proving, repair, Columbus, Akron, Mansfield, Toledo, 
ing air superiority and explained the and storage installation on Lake Erie, Westerville, and Elyria. The deputy chief 
necessity for adequate land and sea forces eighty miles west of Cleveland, was a 90- of the Cleveland Ordnance District, Col. 
to fight the “small wars.” minute firing demonstration. The climac- 5S. W. Connelly, headed a group of seventy 
The meeting closed with a benediction tic event during this action program was from his organization. 
by the Rev. H. C. Burr, executive sec- the first public unveiling of a new bat- Cleveland Post President A. J. Weather- 
retary of the Federation of Churches of  talion antitank weapon, the BAT, rated head, Jr., president of the Weatherhead 
Rochester. our most effective tank killer. Company, headed the Cleveland delega- 
tion. J. E. Trainer, vice-president of the 
Firestone Tire & Rubber Company, Ak- 
ron, and a vice-president of the Cleveland 
Post, was chairman for the tour, ably 
assisted by John Cohill. 

While waiting for an appetizing boxed 
chicken luncheon in the Ordnance depot’s 
17-acre dehumidified warehouse, the mem- 
hers inspected displays by eleven Ord- 


nance manufacturers, including the Cleve- 
land Welding Company, Republic Steel 
Corporation, Firestone, Cleveland Cadil- 
lac Tank Plant Division of General 
Motors Corporation, Kilgore, Inc., Mul- 


Research & Development lins Manufacturing Company, Weather 
head Company, Baldwin-Lima-Hamilton 


To design the outstanding HTK-1 4 “~ 
and HOK-1 helicopters, Kaman Corporation, Willys Motors, Inc., Vision- 
Aircraft has assembled a complete 
engineering staff . . . men skilled in 3 
the fields of mechanical design, elec- — | he 
tronics and aerodynamics . . . men pi ; tours of the depot, featuring inspection of 
devoted to the research, development repair shops, field-service activities, and 
and production of electro-mechanical, is, ‘ Somat rer the vast storage facilities 
aerodynamic, electronic and mechani- ots ; ge" Erie Commanding Officer Col. E. W. 
cal devices and systems. % ° C RES ig gs cae 
‘e ; i irubbs welcomed the industrialists and 


cering Corporation, and Perfection Stove 
Company. 
640 persons were then taken on 


sistas ruests at the firing-line bleachers, and 

Facilities guest it the fhring-line blea r€ ann 
‘ 2 ae ¥ r : : depot teams demonstrated the firing of 

Their work requires large plant facili- ‘ a 

. . . - - twenty-three weapons, from the 60-mm. 

ties, an impressive inventory of cs al : . 

machine tools and technical 

equipment. 


mortar to the 240-mm. howitzer. 
Unveiling of the new BAT weapon at- 





tracted wide press representation (includ- 


Production - = ing one visiting newspaperman from New 

Kaman’s production capabilities, : mts Zealand). What the visitors saw was a 

which utilize materiel from the 106-mm. recoilless rifle, M40, mounted 

smallest electronic part to presses of = on a jeep, with a caliber 

huge capacity, all contribute to attached to the larger rifle. A complete 

Kaman Performance and . . . 3 ; account of this new weapon is published 
a on page 553 of this issue. 


all area part of % : . Conclusion of the Columbus Day Erie 
| SOS He 


tour came with a demonstration of 90-mm 


50 spotting rifle 


antiaircraft gunnery against a radio-con 


trolled aérial target. 





e AT CEDAR RAPIDS.—The Quad 
THE KAMAN AIRCRAFT CORP. eee wae eee 8 Oe Oy 
plant visits and a luncheon meeting at 


BLOOMFIELD, CONN. 7 i ’ —_ : ; Cedar Rapids, Iowa, on Friday, October 
8, 1954 
Members from the Davenport-Moline 


area arrived at 9 a.m. and met their fel 
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unting~ and the Man 


Who Put Our Freedom on Paper 


How do you think of Thomas Jefferson: Author of the 
Declaration of Independence? Our first Secretary of State? 
The People’s President? True enough, Big Tom was all ot 
these, yet he had a warmly human side most history books 
have missed. Deep down, Jefferson was a man of five loves: 
family, friends, farm, horses and hunting. 

The passion to hunt consumed him early and never lost 
its attraction. In his student days “‘a favorite diversion was 
hunting on a mountain nearby, which then and long after 
abounded in deer, turkeys, foxes and other game.” Later, 
even pressing affairs of state and advanced age didn’t pre- 
vent his following this favorite sport: “He wasa keen hunter, 
as eager after a fox as Washington himself.”” Whenever he 
went out with his musket, Jeflerson was not the Statesman 
from Monticello—he was just another excited sportsman 
enjoying all the pleasures of hunting. 


Americans have never hesitated 


DU 


Since our earliest days, 


REG. U.S. Par. OF 























to answer hunting’s call. For it’s an ever-thrilling sport, a 


sport that challenges wits, reflexes, stamina and_ skill. 
Equally important, it helps build self-reliance and endur- 
ance ...a valuable contribution to the nation’s well-being. 

Today, the great American tradition of hunting can be 
perpetuated only by thoughtfu! preservation of wild life. 
Throughout the country hunting associations are Ccooperat- 
ing with public agencies to promote proper conservation. 
Do your part in preserving - heritage—jomm or support 
one of these groups now. E. I. du Pont de Nemours & Co, 


(Inc.). Explosives Dept., W —— rton 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 


win Ranger Shooting Emblems. Sports- 


wha 
Gangs” 


rifle club... 
Sporting 
43rd St., 


men’s Service Bureau, Department D-2, 
Arms and Ammunition Institute, 250 E. 


New York 17, N. Y. 


PONT SPORTING POWDERS 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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low members from the Cedar Rapids area 
at the Roosevelt Hotel for coffee. The 
morning was occupied with a tour of the 
Link-Belt Company's plant where they 
saw some of the latest equipment that 
facilitates the perpetual problem of ma- 
terials handling. 

After luncheon at the Roosevelt Hotel 
at which Philip E. Mumford presided, 
the members visited the lowa Manufac- 


where operations were 


turing Company 
in progress on new design and production 
fabrication of models of modern 
construction equipment. 

On the tour of the 
at Collins Radio Company, the 


of streamlined 


many 


afternoon 
members 
manu- 


second 


review 


enjoyed a 


NOW AVAL. ; 
WITS, 


\ Contraves 


\ 


\ 


facturing methods as applied to radio 
equipment and electronic devices for mili- 
tary application. 

On October llth, the entire 
ship of the Post was invited to a dinner 
meeting sponsored by the Moline After 
Dinner Club to honor Under Secretary 
of the John Slezak. 

Among those at the 
were: Maj. 
of Army Ordnance; 
M. Colby, 
Arsenal; and Brig 
commandant of Rock 

Secretary Slezak 
principles of management were being ap- 
plied in the Department of Defense and 


member- 


Army 
speakers’ table 
Cummings, Chief 
Gen. Joseph 
Frankford 
A. Weyher, 
Arsenal. 


Gen. E. L. 
Brig. 
commandant of 
Gen. T. 
Island 


explained how the 


gave interesting examples of the direct 


application of those principles. 


\ \ELECTRON OPTIC 
TRACKING SYSTEM 
0.1 Mil DYNAMIC ACCURACY PHOTOTHEODOLITE 


7 
power tracking controls 
. 
ilm recordings 
remote p< 
. 


radar slaving 
* 


35 mm f 


Sitioning 


nstant trajectory indicators 
o 


semi-automatic data reduction 
* 


spare parts and factory trained 


technicians available for servicing 
© 


IN UNITED STATES 


Oeruikon 


TOOL AND ARMS CORPORATION OF AMERICA 


ASHEVILLE - NORTH CAROLINA 


WASHINGTON POST HAS 
ANNUAL GOLFING EVENT 


The Army-Navy Country Club was the 
Annual American Ordnance 
Tournament sponsored 


scene of the 
Association Golf 
by the Washington Post on Wednesday, 
October 6th. Members from outlying areas 
and many guests flocked in to compete for 
the United States Steel and International 
Harvester Trophies. 

The evening activities were arranged in 
a delightfully informal manner with mem- 
bers and guests moving into the dining 
from the reception as the spirit 
moved them. However, all 
promptly in the ballroom when the awards 


room 
seated 


were 
of golf and door prizes commenced. 

After greeting the George M. 
Goodyear Tire & Rubber 
turned the 
chair- 


crowd, 
Riveire, of 
Company and Post president, 
Hobelmann, 
to make 


chair over to A. H 
Program Committee, 
He was assisted by A. 
Post. 


man of the 
the presentations. 
E. Decker and other members of the 

R. H. Mead, who turned in the low 
gross score, was presented with a minia- 
ture replica of the Benjamin F. Fairless 
Trophy donated by the United States 
Steel Corporation. The presentation was 
made by Clifford F. Hood, 
United Steel Corporation. The 
International Harvester Company’s John 
L. McCaffrey Trophy for low net was 
Carl E. Palmer who received the 
cup from Clarence Crawford, the Wash- 
International 


president of 


States 


won by 
ington representative of 
Harvester 

The runners-up for the Fairless Trophy 
were Ralph McGonigall, Robert N. Cook, 
Marshall ; for the McCaffrey 
Trophy they were G. N. Adams, 
and C. C. Miller 


other were 


and Fred T 
Robert 
Temple, 

Many 
prowess in 
on No. 13, Robert Hagerty; hole 
or closest to pin on No. 18, R. E. Vernor ; 
Lieut. 


prizes awarded for 


such events as longest drive 


in one 
low aggregate of par 3's, Gen. 
George Decker 


Prizes contributed by many in- 
dustrial firms including Goodyear Tire & 
Firestone Tire & Rub 


Manufac 


were 


Rubber Company, 
\llis-Chalmers 
Remington 

Company. 


ber Company, 
turing Rand _ Inc., 


and Control 


Company, 
Instrument 
ORLEANS.—The wide 
Louisiana 
29th at the 


NEW 
Chapter of the 


e AT 
awake Post in 
met on September 
Club. The guest of 
Gen. H. R. Duffe, 
New Orleans Port of 


this city 
Colonial 
was Brig 


Country 
honor com 
manding general, 
Embarkation. 
After : 
dinner, the 
of Rheem Manufacturing Company, 


1 reception and a special barbecue 


Post president, W. L. Love, 
con- 
ducted a brief business meeting to receive 
the report of the nominating committe 
It was agreed to continue with the present 


officers for the coming year with nomina 
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SN 


te BENDIX 
IGNITION 
ANALYZER 


% j ' 
Mm « Bs 


tanks in action 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides rea/ preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 
outmoding time-consuming static testing of 
individual components. It is the easiest (checks 
the entire ignition system in the field) and the 
fastest (locates any ignition fault immediately) 
method of preventative maintenance ever devised 
for checking ignition efficiency in military 
vehicles of all types. 


Descriptive folder available on request. 


po—ea_ ah = 
(E61 — 
The Bendix Ignition Analyzer safeguards ignition systems in all 
types of military equipment. 


January-February 1955 


ee 
we 


| 


the only way to make a COMPLETE, POSITIVE, 
DYNAMIC check of the ENTIRE ignition System . . . 
without removing the engine 


Here’s How It Works — 


The Bendix Ignition Analyzer provides a visual pic- 
ture of the actual voltage waveform patterns oc- 
curing at the spark plugs. Normal ignition pro- 
duces a characteristic normal waveform pattern. 
Likewise any abnormal ignition condition will pro- 
duce its characteristic abnormal pattern. Interpre- 
tation of the patterns identifies and locates any 
ignition troubles immediately. 


SCINTILLA DIVISION or” ° 
SIDNEY, NEW YORK CAIN 
Export Sales: Bendix International Division, 205 East 42nd’ $i, Now York 17, N. y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenve, Burbank, California « 
Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan + 512 West Ave., 
Jenkintown, Pennsylvania ¢ Browwer Building, 176 W. Wisconsin Ave. 
Milwaukee, Wisconsin * 8401 Cedar Springs Road, Delles 19, Texas 
American Building, 4 Sovth Main Street, Dayton 2, Obic 
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tions permitted from the floor at the Jan- 
uary elections 

Mr. Love then introduced 
Duffie who gave an outstanding talk on 
over-all defense and preparedness pro- 
grams. 

At the speakers’ table with the guest of 


General 


honor and Mr. Love were Comdr. Marlin 
C. Ludwig, commander of the New Or- 
leans Naval Ordnance Reserve Company ; 
RA me 
tion; and T. D 
and Power Company. 


Bernard, General Motors Corpora- 
Hoskins, Louisana Light 


CINCINNATI POST HOLDS 
SEMINAR AND DINNER 


The annual meeting of the Cincinnati 
Post's tradition. 


There was a technical session in the after- 


Post was in the finest 
noon and a dinner meeting in the evening. 
Harold S. Vance, chairman of the execu- 
tive committee, Studebaker-Packard Cor- 
awarded the Charles L. 
Medal for Distinguished 


poration, was 
Harrison Gold 
Ordnance Service and delivered a memor- 
able address to the more than 450 mem- 


At New Orleans meeting, above, left to right, are President W. L. Love, Brig. 
Gen. H. R. Duffie, guest speaker, and Comdr. M. C. Ludwig, Naval Ordnance Reserve. 


bers and guests who were in attendance. 

The technical session of the meeting 
was held in the North Hall of the Nether- 
land-Plaza Hotel 
Ihe chairman was Col. Clarence A. Coz- 


art, deputy chief of the Cincinnati Ord- 


beginning at 3 p.m. 


nance District. 

The following papers were presented: 
“Development and Engineering of a New 
Ordnance Specification,” by 
Dale B. McCormick, engineering staff of 
Motors Corporation, Detroit; 
Production on a New Ord- 


Vehicle to 


General 
“Initiating 


Are you still marking by hand? 





automatic. - 
Production-line 
Drinters 


@ if it's a problem in marking, 
coding, printing—on cases, cans, 
tubes, projectiles, etc. — put 
it up to Gottscho’s engineers 














In Canada: RICHARDSON AGENCIES LTD., Toronto & Montreal 


Vehicle,” by Charles O. Johnson, 
manufacturing 


nance 
general 
manager, Pontiac Motor 
eral Motors Corporation, Pontiac ; “New- 
est Developments in Automation Gaging,” 
by W. Fay Aller, director of research, 
the Sheffield Corporation, Dayton. 


assistant to the 
Division, Gen- 


For the evening program the presiding 
officer was John D. O’Brien, president of 
the Post and general manager of the In- 
land Manufacturing Division of General 
Motors Corporation, Dayton. The invoca- 
tion was given by the Rev. Henry W. 
Sherrill of Cincinnati. 

The Harrison award, founded by the 
family of the late Charles L. 
memorializes the outstanding contribu- 
tions Colonel Harrison made as chief of 
the Cincinnati Ordnance District during 
the First World War and 


twenty years thereafter. The presentation 


Harrison, 


for some 


was made by Harvey C. Knowles, a vice 
president of the A.O.A 
dent of Procter & Gamble Company, Cin- 


and a vice-presi- 


cinnati 
The citation accompanying the award 
i direc- 


was read by Frederick V. Geier, 


tor of the Cincinnati Post and president 
of the Cincinnati Milling Machine Com- 
pany 

In addition to those already named, also 
seated at the speakers’ table were: G. C 
Hill, vice-president, 5th Third National 
jank; W. W. Tangeman, vice-president, 
Cincinnati Milling 
Comdr. F. H. Herrald, III, inspector of 
Navy material; D. H 


Cincinnati Shaper Company ; 


Machine Company ; 
March, president, 
P. E. Rent 
schler, president, Foundry & 
Machine Col. J. H. 


Brown, professor of military science and 


Hamilton 
Company; Lieut 
tactics, Xavier University ; 

Also Col. O. P. Winningstad, former 
deputy district chief ; Col. H. S. Robinson, 
chief, Cincinnati Ordnance District; R. B 
Harrison, son of the late Colonel Harri 
William T 
Wright-Patterson Air Force 


son; Brig. Gen. Thurman, 
Base, Day 
ton; Louis Polk, a vice-president and di 
rector of the A.O.A 


Sheffield Corporation, Dayton; Col. Leo 


and president of the 
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SUPERIOR 
SOLID PROPELLANTS 


= for ROCKETS... 


Bes. 
ot 
Ht 


Als RERBRAREABRRAe ee tee 


ting of power units is necessory for 
of superior solid propellant rocket 
‘okol Chemical Corporation conducts an 
program prior to production of proto- 


ips solid propellant power units suitable for 
. They offer the designer a wide degree of 
ity in missile design. Their versatility is such that 
are available to meet widely varied performance 
rements. “Thiokol” solid propellants maintain a 


We welcome employment inquiries 
from engineers interested in the 
field of rocketry. 


high standard of performance throughout a broad 
temperature range. 

Intensive testing is only one of the many steps in 
Thiokol’s integrated development of solid propellant 
power units. Other Thiokol activities of equal impor- 
tance include chemical research, design, fabrication 
and manufacture. 

Solid Propellant Propulsion 
and Power Units for 


ORD ROCKETS + GUIDED MISSILES 
BOOSTERS + GAS GENERATORS 
AIRCRAFT ASSIST TAKE-OFF 
SHORT DURATION POWER PLANTS 


784 NORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 
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A small pebble ina big pond. ... 


Drop a small pebble in a big pond and the ripples created by the 
impact will travel in ever widening circles over the entire surface. 


Ordnance is a vast pond and Vulcan is meg that its first impact 
as a small pebble soon reached the farthest bank. 


This is borne out by Vulcan's steady growth and development 
since entering the field of Ordnance as Contract Machine Spe- 
cialists and builders of fine Custom Precision Gages. 


VULCAN'S superior craftsmen and equipment offer you... . 
ENGINEERING — An expertly staffed department to plan and 
design. . . . . TOOLING — Skilled craftsmen to build efficiently, 
accurately and economically. . . . . PRODUCTION — Years of 
experience, covering a highly diversified industrial and ordnance 


field. 


Vulcan is big enough to serve you — yet small enough to give 
each contract, prompt personal attention. 


(Write for Vulcan's Facilities List) 
VULCAN MACHINE CO. 


49 EAST THIRD STREET 
WAYNESBORO «+ PENNSYLVANIA 


ENGINEERING TOOLING PRODUCTION 
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A. Codd, executive vice-president, A.O.A. ; 

Also H. R. LeBlond, president, Cleve- 
land Automatic Machine Company; R. S 
Gruver, a director of the Cincinnati Post 
and a vice-president of Armco Steel Cor- 
poration; E. A. Muller, King Machine 
Tool Company and former district chief ; 
Lieut. Col. C. P. Schneider, assistant pro- 
fessor of military science and _ tactics, 
University of Cincinnati; J. B. Doan, for- 
mer president, Cincinnati Post, and chair- 
man, American Tool Works Company; 
W. H. Mitchell, Mitchell Steel Company ; 
and H. E. Lunken, president, Lunken- 
heimer Company 

The recently elected officers and di- 
rectors of the Post are: John D. O’Brien, 
president; Perrin G. March, III, vice- 
president; Henry V. Heuser, vice-presi- 
dent; Robert G. Calton, vice-president ; 
L. W. Scott Alter, national Council mem- 
ber; Mr. Cozart, secretary-treasurer ; di- 
rectors: Mr. Geier, Robert S. Gruver, 
Mr. Knowles, Mr. LeBlond, Mr. Lunken, 
Mr. March, David A. Meeker, Mr. 
Mitchell, Mr. O’Brien, Mr. Rentschler, 
Mr. Polk, and Harry S. Robinson. 


e MAJ. GEN. SANDERFORD JAR- 
MAN died suddenly on October 15, 1954, 
in the Veterans Hospital, Boston, Mass., 
where he was on a business trip. He re- 
sided in Washington, D.C. 

General Jarman, who was 69 years of 
age, retired on February 26, 1946, after 
nearly forty-two years of active Military 
Service to become assistant to the presi- 
dent of the St. Regis Paper Company 

A native of Boatner, La., and a West 
Point graduate in the Class of 1908, Gen- 
eral Jarman early in his career served as 
professor of military science and tactics 
at Louisiana State College. With the out- 
break of World War I he went to France 
on the staff of the 29th Division 

Subsequently he became G-3 on the 
staff of V Corps and later became active 
in the operations of the American railway 
artillery in the Meuse-Argonne offensive 
For these services he was awarded the 
Distinguished Service Medal 

The outbreak of World War II found 
him commanding general of the Panama 
Coast Artillery Command for which serv- 
ice le received an Oak Leaf Cluster to 
the DSM 

Returning to the United States in 1942, 
he became commanding general of the 
Antiaircraft Artillery Command of the 
Eastern Defense Command. He was later 
transferred to the Western Pacific where 
he successfully commanded the Mariana 
Islands and the Western Pacific Base 
Command of the Pacific Ocean area 

For his services in World War II, 
General Jarman was awarded two addi- 
tional Oak Leaf Clusters to the DSM 
and also the Legion of Merit.—B.O.L. 
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USS “T-1”, A Nickel Alloy Steel, Helps Save Money 


Lips of Nickel Alloy Steel show 
11 times the life of the previous material 
used . . . in Clamshell Bucket 


T-1 steel not only replaced a more expensive ma- 
terial here, but also outlasted it by 11 to 1. In this 
application, T-1 is still on the job after 11 months, 
handling open hearth sinter, whereas a wear resisting 
steel cracked and failed in 30 days under abrasion, 


impact and operating temperatures of 500 to 600°F. 


Unmatched Performance 
under heat and wear... 
in Blooming Mill Conveyor Chain 


Here’s a 40” blooming mill conveyor chain for 
lifting hot slabs at U. S. Steel’s Ohio Works. Various 
materials used for chain failed under the severest 
impact conditions imaginable, caused by falling or 
jammed hot slabs. Notice the good appearance of the 
present chain made froin T-1 steel. This product has 
far outlasted all previously used materials. 

These applications in U. S. Steel’s Ohio Works show 
how T-1 steel can reduce your maintenance, operating 
and repair expenses under like conditions. Write for 


complete details. 


4 to 1 Better Service 
than carbon-manganese steel .. . in 
Skip Car Bottoms, Sides and Bail Plates 


On skip cars handling coke, ore and limestone, T-1 
steel bottoms, sides and bail plates are saving money. 
So far they have outlasted carbon-manganese steel 
4 to 1. This four-fold longer life means more use per 
dollar for T-1 steel even though its initial cost is about 


twice that of the steel it replaced. 


THE INTERNATIONAL NICKEL COMPANY, INC. vew'vor's, x. 
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“About those Gears 
...let’s check with 
Fellows first” 


It always pays to “check with Fellows 
first’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 
craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 
turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


Fellows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bldg., Detroit 2 * 5835 West North 
Avenue, Chicago 39 * 2206 Empire State Bldg., New York 1 
5 Martel Bidg., 6214 West Manchester Avenue, 
los Angeles 45, California 





MATERIALS PROGRESS 


George S. Brady 








Titanium.—While nickel, zinc, and some other metals have 
held the spotlight in market news, behind the scenes titanium has 
been the real Metal of the Year, with perhaps more money and 
time being spent directly on its research and development than 
on any other material. 

The Malone Committee of the Senate, officially designated as 
the Minerals, Materials, and Fuels Subcommittee, characterized 
titanium as a “wonder metal” and claimed that it is essential as 
a structural material for the advanced designs of supersonic 
military aircraft. 

The subcommittee made specific recommendations for a goal 
of 150,000 tons of the metal annually. But the present official 
goal is little more than twenty per cent of that figure, and there 
is little indication that production can be brought up to the 
resent goal in the near future. 

In fact, in an attempt to attain present goals the General 
Services Administration has been obliged to approve facilities 
for an unsatisfactory and expensive reduction method because 
that method is still the only known way of producing the metal 
in commercial quantities. 

Millions of dollars have been expended in research work on 
titanium, and the judgment on the success of the venture is a 
matter of viewpoint. Some impatience with the results has been 
indicated in Congress, but the fact is that we have been trying 
to do in less than a decade the development work that would 
normally take at least a generation. 

During the past year the cost of production of the crude metal 
in sponge form has been reduced from $5 to $3 a pound, but the 
larger costs are in the working of the metal into commercial 
forms. Fabricating the metal into usable forms has presented 
difficulties not encountered on any other common metal and on 
which there was no previous experience. 

The 2-phase crystalline structure of the metal called for ex- 
perimentation with alloys wherein a balance might be obtained 
and, since the development and trial of alloys requires much time, 
it is not to be expected that we can have immediate success. 

It must be remembered that the development of the present 
balanced stainless steel required almost forty years even though 
much was known of steel alloying in advance of the stainless 
steels 

But an outstanding difficulty in the working of titanium is the 
fact that the physical properties are greatly affected by even 
slight absorption of the atmospheric gases, oxygen, hydrogen, 
and nitrogen. For this reason, the hot-rolling of the presently 
known alloys must be done in a neutral atmosphere 

The cost of finished sheets and shapes has thus been running 
to $20 or more a pound, and thin sheets for special electrical 
uses have reached as high as $46 a pound 

While it is conceded that the suggested annual production of 
150,000 tons of this exceptionally strong and heat-resistant light 
metal would be essential for the many military applications in 
any emergency, it can be seen that there is little commercial 
market for the metal at present high prices. 

Lower-cost methods of working the metal must be found, 
and an economical method of remelting the scrap has yet to be 
New alloys that can be worked better than the pure 


cde ve loped 
One of the latest of these 


metal are being investigated constantly 
is Alloy 3A1-5Cr, of the Wallory-Sharon Titanium Corporation, 
Niles, Ohio. This alloy contains 3 percent aluminum, 5 chro 


mium, 0.10 carbon, and the balance titanium. 
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something new 


in BROACHING 








10-Ton 
54-inch Stroke | 


double ram VERTICAL BROACHING MACHINE 
is designed to EXPAND TRANSMISSION BAND ASSEMBLIES 


Ye" in circumference, to true size and diameter, 
while at the same time BROACHING the area 
shown in green... without removing parts. 
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PRODUCTION RATE IS 450 PARTS PER HOUR 

at 80% efficiency, removing .380" depth of stock ona 
surface. Fully push-button controlled — the operator needs 
only to load and unload the parts! 





You can always keep up with the newest in broaching 
H} techniques, when you call on LAPOINTE! That's to be 
After the lining has been HI expected, because we've been engineering and building 
bonded onto the bands, they \ broaching machines, tools and fixtures for more than 52 years. 
are cut apart on another 
LAPOINTE machine which 
also chamfers the lining. if you want more information about the job described above, write for Bulletin TBA-DRV-14 


January-February 1955 











Oun plant 
becomes anu 
wHension 
of your plant 


Our engineering and manufacturing facilities can 
make our plant a vital extension of your plant. We 
make nothing but electron tubes—no sets—no 
equipment. We are completely independent, so we 
are in a position to keep your plans in strict confi- 
dence—to work with you with as much loyalty and 
secrecy as if we were in your own organization. 


TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 


Sales offices: Atlanta, Chicago, Columbus, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Newark, Seattle. 


~ 


Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature Lamps, 
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose Electron 
Tubes and Semiconductor Products. 


602 


Materials Progress 





Alummum is a stabilizer of the alpha phase, or hexagonal 
structure, of titanium, and chromium is a stabilizer of the beta, 
or cubic structure, which forms at the forging temperature 

Though only about two-thirds the weight of steel, the alloy 
has a tensile strength of 155,000 pounds per square inch, with 
clongation of 13.5 per cent. It forges well, and it can be welded 
to give a weld strength equal to that of the parent metal. It is 
highly corrosion resistant and retains good strength at elevated 
temperatures 


All the 


can be depended upon to give 


producing companies now have titanium alloys that 
satisfactory service in the mili 
tary applications, but they are all still in the high-cost range, 
and it must be said that knowledge of alloying and working 


titanium is yet in the pioneer stage. 


\CSR 
(aluminum conductor, steel-reénforced) projected for the Ohio 
Valley electric development, this type of cable is being featured 


Aluminum-Steel Cable.—W ith 2,500 miles of expanded 


for super-high-voltage transmission 


Che cable, as produced by the 4/uminum Company of America 


has a core of steel wires over which is a filler of kraft paper 
twine to increase the size enough to minimize corona effects 
without using more metal. The aluminum wires are wound over 
this filler 

Thus, with an increase in cable diameter of about fifteen pet 
cent, but without increase in the weight of metal, substantially 
higher voltages can be transmitted. More than eighty per cent of 
made in the United 


the high-voltage installations now being 


States and Canada are of aluminum wire. 


Aluminum Jibs.—In order to span the larger ships now com- 
ing into the Purfleet (England) dock, the 80-foot steel jibs of 
the 7'4-ton cranes were replaced by 90-foot aluminum jibs with 
remarkable savings in weight and increased efficiency. Angle ex- 
trusions of aluminum alloy were used for the booms and bracing 
members, connecting with aluminum alloy rivets, cold-driven 
jibs have a 0.006-inch coating of pure 
90-foot jib 


The aluminum-alloy 
aluminum sprayed on, and no painting is used. The 
weighs 2'4 tons, compared with 6'4 tons for the former 80-foot 
jib. The jibs were built by the Clyde Crane & Engineering Com- 
bany, Ltd 

Light Crash Trucks.—New Air Force crash trucks, Model 
0-10, have the bodies and fully enclosed cabs built entirely of 
The bodies are being manufactured on a 
production-line Products Corporation, 
Canastota, N. Y., while the hose reel, made also of aluminum, 
is built by C. B. Hannay & Sons, Westerlo, N. Y 


aluminum, all welded 


basis by the Oneida 


One-piece Forgings.—The wings of the new Douglas X-3 Au 


Force supersonic jet airplane are machined from 2,000-pound 
one-piece contoured aluminum-alloy (14S) forgings. Formed in 


one piece in the forging are the spar caps, stringers, and ribs. 


The forging is then machine-tapered and machined to an egg- 
crate pattern, after which a tapered skin of 24-S-T86 aluminum 


alloy made by the 


is attached to each side. The forgings were 


lluminum Company of America 
For other types of aircraft forgings where gcod ductility is 
inches thickneys or greater, 


desired in large sections of three 


this company has :leveloped a new alloy designated as X7079 
It is a modification of the heat-treatable zinc-copper-magnesium- 
chromium type of alloy, with physical characteristics similar to 


alloy 75S but with better forging ability 


Plastic Pipe—By adding twenty-seven new designs of special 
fittings to its line of plastic pipe fittings, Franklin Plastics, Ini 


Franklin, Pa., 


now believes that installations of plastic pipe can 
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TOP SECRET 


You see here the next great area in the rocketing 
progress of flight...a study in deep blue of three- 
fourths of our world. 

To those behind the scenes, the picture says this: 

loday at Martin, one of the most important air- 
planes in the wor ld is about to be officially unveiled. 
XP6M 


| and prototype of an entirely new concept 


It is the United States Navy’s great new 
ship No. 
in ail 


power, which may well launch a new era in 


American security and supremacy in the 


lakes, 


and indestructible 


For the rivers, and seas of the world offer 


countless free bases for the swift 


deployment of troops, armament and materiel 
“bases unlimited,” within sight from the air of 
virtually every spot on this earth! 

The Martin XP6M is a 


powered for unbelievable speed, and a basic cde sign 


water-based aircraft, 


adaptable to a variety of top-priority functions 
PI 


Its name, appropriately, is The SeaMaster. Its 


dominion: three-fourths of our world. 


MVE ZA FET 8 ae * 


BALTIMORE + MARYLAND 
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be made with considerable savings in the 
number of fitted connections compared 
with normal usage on metal piping. The 
material used in the fittings is a styrene 
copolymer, and the line includes threaded 
reducing tees, extra-length couplings, and 
long and short adapters. 

The B. F. Goodrich Company, Akron, 
Ohio, also has a new line of extruded 
rigid Koroseal plastic pipe and threaded 
fittings. The pipe, gray in color, comes in 
20-foot lengths in sizes from one-half to 
two inches. Besides its light weight and 
high corrosive action of 
chemicals, it has excellent aging properties 
for outside or underground applications. 
coefficient of friction results in 


resistance to 


The low 
less drop in line pressure than with metal 
pipe. 


New Auto Bodies—The body of the 
new experimental gas-turbine automobile, 
the XP-21 Firebird, built by the General 
Motors Corporation, Detroit, Mich., is 
of glass-fiber-reénforced polyester resin, 
with the seat also of plastic. The cover 
over the driver’s seat is of laminated plas- 
tic, consisting of two transparent acrylic 
sheets interlined with a transparent poly- 
vinyl butyrate sheet. The fuel tank is of 


reénforced plastic. 
The Ford Motor Company also has an 


FX, or “future experimental” passenger 
with a sleek-lined body of 
reénforced plastic. The enclosure over 
the seat is of fully transparent plastic. The 
car can use a conventional engine, but the 
style and type of engine is left for future 


automobile 


design. 


Sintered Battery Plates.— Nickel battery 
plates for the new type of nickel-cadmium 
storage battery are being made by the 
Amplex Division, Chrysler Corporation, 
by pressing and sintering nickel carbonyl 
powder of six to thirty microns’ particle 
size. The resulting sintered plate of nickel 
has a porosity of 80 per cent. The new 
hatteries will operate from minus 65 to 
plus 165 degrees Fahrenheit, can be fully 
charged in an hour, and give long life. 

Nylon for Polishing.—For barrel pol- 
ishing of nonferrous metal and plastic 
parts, the Rampe 
pany, Cleveland, 
media molded of nylon. The molded slugs 
are called Nylaslugs, and are particularly 
adapted for deburring and polishing deli- 
cate parts. 


Manufacturing Com- 


Ohio, has_ tumbling 


Rubber Roads.—Starting with experi- 
mental roads in Holland, foreign natural 
rubber interests have been pushing the 
use of rubber surfacing of roads in order 
to develop a new market for the surplus 






















CALLING CARD FOR 


A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U.S. Navy’s guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
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Dept. M, 401 Bendix Drive, South Bend, Indiana. 


supplies of natural rubber. But Ameri- 
can engineers have determined that syn- 
thetic rubbers are better for the purpose. 
The U. S. Rubber Company, New 
York, N.Y., is offering cube-shaped pel- 
lets of unvulcanized synthetic rubber to 
mix with asphalt for road topping. From 
six to twelve pounds of the pellets are 
added to a ton of asphalt. The rubber im- 
proves the bond between the asphalt and 
the stone aggregate, prevents water from 
seeping down, and keeps the asphalt oil 
from rising to the surface of the road. 


Molded Plastics.—During the Korean 


war moided plastics were adopted for 


appliance housings by some companies 
only because of the shortage of metals, 
but the plastic housing designs being used 
today are claimed to have distinct ad- 
vantages over metal housings. Typical of 
the new designs is the head frame of the 
new Beautiflor waxer of S. C. Johnson & 
Son, Inc., Racine, Wis., which is of 
injection-molded, high-impact 
Reénforcing ribs on the under- 


cellulose 
acetate 
side give it rigidity, and small ribs molded 
into the handle socket hold the 
handle firmly. Besides saving weight, the 
plastic frame retains its bright color finish 


wooden 


and is easy to keep clean. 


Plastic Bellows.—Bellows for use as 
vibration dampers, expansion joints, and 
connectors for piping are being made of 
Teflon (tetrafluoror ethylene) by the 
Crane Company, Chicago, III. 
The plastic bellows are strong, flexible, 
chemical resistant, and good for 


Packing 


highly 
pressures to 125 pounds per square inch 
They remain flexible at subzero tempera- 
tures and will withstand heat to 500 de- 
grees Fahrenheit. 





New Silicone Rubber.—The Genera 
Electric Company, Pittsfield, Mass., has 


a new grade of silicone rubber, SE-965, 
which does not require milling, can be 
extruded easily, and does not need to be 
baked. It 
of the 
wire and cable insulation. It 
also can be tinted to any color 
The cured flexible to 
temperatures as low as minus 65 and will 


oven has the good insulating 


properties silicones and is being 
offered for 
readily 
rubber remains 


withstand heat to 300 degrees Fahrenheit 


Aluminized Cloth.—An aluminized cioth 
which will reflect ninety per cent of the 
radiant heat striking it is being marketed 
by the American Optical Company, for 
use in making workers’ protective cloth- 


ing. The fibers are metalized with alu- 
minum and then woven into a_ herring- 
bone-weave ‘abric. The fabric is flexible, 


and the metal does not crack off. 


Glass-fiber Tape—For electrical insu 
lating uses, Hess, Goldsmith & Company, 
New York, N.Y., has a new 


tape called Hesgon that has an exception 


glass-fiber 


ally uniform weave to give uniform hig! 
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Arnold Pulse Transformer 


Cores are individually tested 





under actual pulse conditions 





weod 5236 








for your 
COPIES 


“MAGNETIC MATERIALS CATALOG” 


General information on all Arnold 
magnetic materials: permanent mag- 
nets, tape-wound and powder cores, 
types ““C” and “E”’ cut cores, etc. 


“ARNOLD SILECTRON CORES” 


52 pages of valuable data covering a 
complete range of core shapes, sizes, 
tape gauges, etc. 


ADDRESS DEPT. O-51 
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The inset photograph above illus- 
trates a special Arnold advantage: a 
10-megawatt pulse-testing installa- 
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
“C” cores—supplied with a guaran- 


teed minimum pulse permeability of 


300—are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 


pulses per second, at a peak flux 
density of 10,000 gausses. 

The test equipment has a variable 
range which may enable us to make 
special tests duplicating the actual 
operating conditions of the trans- 
former. The pulser permits tests at 
05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 
varying anywhere from 50 to 1000 
pulses per second. 

This is just another of Arnold's 
facilities for better service on mag- 
netic materials of all description. 
@ Let us supply your requirements. 
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‘PRODUCTION 





Division of 
Daystrom, Inc. 


ARCHBALD, 


\ PENNSYLVANIA 
Write \ 
For ‘ 
Facilities a 


Re por “ 
t ~ 
~ 
~ 
~ 


~~ ee ee 


Daystrom Instrument will take on the complete project 

from design to the delivery of systems on a volume produc- 
tion basis. At Daystrom tHe development of a new product, 
or the improvement of an existing product can be under- 
taken. Experienced production engineers convert the design 
into modern shop practices which result in efficient pro- 
duction and assembly of a quality product. This ability to 
assume the complete job for research, design and produc- 
tion under one roof means worthwhile savings in time and 


money. ; \ \ \ 


Radar Systems 

Fire Control Computors 

NE Water teteyel Communications 
Miniaturization 
Fetisarbsst-petc-Leteyel 
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strength and resistance to moisture and 
chemicals. The tape comes in thicknesses 
from 0.004- to 0.015-inch and in widths 
from '% to 1% inches. It may also be had 


in an open weave. 


Materials Markets.—Some idea of the 
changes that are taking place in basic 
materials markets can be seen from a 
study of a few current statistics. For 
example, it is estimated that 250 million 
polyethylene plastic bottles were made in 
1954 to replace glass bottles, more than a 
60 per cent increase over 1953. In 1954, 
also, more than twenty per cent of all 
dinnerware dishes made were in plastics, 
mostly melamine, to replace chinaware. 

Around a billion metal cans were made 
in 1954 for soft drinks formerly sold in 
bottles, and about a third of all packaged 
beer is now put up in cans. These cans 
are lacquered with a resinous lacquer on 
the metal sheet, and then the finished 
can is given an inside coating of vinyl 
resin. 


Aluminum Drums.—Reynolds Metals 
Company has been featuring the savings 
made by the use of aluminum drums to 
replace steel drums for the shipment of 
chemicals. The average saving in shipping 
charges is around ten per cent. The han 
dling is easier because of the light weight, 
they are rustproof and need no costly 
linings, and they have a higher salvage 
value. 


Aluminum Dump Trucks.—All-welded 
aluminum hoist dump trucks being built 
by the Hockensmith Corporation, Penn, 
Pa., weigh only 5,500 pounds, including 
the hoist, compared with a weight of 
8,500 pounds for a similar steel body, 
making a payload saving of 3,000 pounds. 
The inside width of the body is seven feet, 
and the lightweight aluminum tail gate 
can be handled by one man. The corrosion 
resistance is superior to that of steel, no 
painting is required, and maintenance 
costs are lower. 


Titanium Tests.—A series of tests has 
been made by Langley Aéronautical Lab- 
oratory to ascertain the physical proper- 
ties of titanium carbide utilizing a nickel 
bond instead of the scarcer cobalt which 
is customarily used with tungsten car- 
bides. It was found that while the hard 
ness of the carbides with 5 and 10 per 
cent nickel binder is superior to that with 
a greater percentage of binder, and that 
the compressive strength is also satisfac 
tory, the tensile and shear strengths of 
those with 20 and 30 per cent binder are 
superior and more desirable for tool use 
and for heat-resistant applications. With 
20 per cent nickel binder the tensile 
strength of the sintered tool is 77,000 
p.s.i., and the shear strength is 95,000 p.s.i 
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Our engineering, production, and technical staffs... working exclusively with the 
Government... have but a single purpose: to produce, on schedule, quality ordnance 
materiel at the lowest possible per-unit cost. 


In our San Pablo Ordnance Plant, new manufacturing processes have been devel- 
oped and many production records have been established. Our plant facilities cover 
nearly one-quarter million square feet of floor space...are valued at eight million 
dollars...and are at your disposal. 


RHEEM Manufacturing Company ... Government Products Division 
San Pablo Ordnance Piant +: San Pablo, California 
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BOLTED ASSEMBLIES Alana 


Designers and production 
men are well aware of forces 
constantly exerted in and around assembled parts. 
They are the reasons behind the universal acceptance 
of the nut, bolt and lock washer type of industrial 
fastening. A Reliance Spring Lock Washer has the 
reactive range and reactive pressure to keep tension 
in a bolted assembly long after wear, vibration and 
bolt elongation have destroyed the effectiveness of a 
less efficient type of fastening. That is why we say 
Reliance Spring Lock Washers keep bolted assemblies 
tighter longer. For complete information, write for 
engineering folder W-50. No obligation. 


WHEN YOU USE LOCK WASHERS, USE THE BEST 





EATON MANUFACTURING COMPANY 


a) RELIANCE DIVISION 


OFFICES and PLANTS 510 Charles St., Massillon, Ohio 
Sales Offices: New York * Cleveland * 
Chicago * St. Lovis * San Francisco * 


Detroit 
Montreal 
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RECENT PATENTS 





This departeient on recent military-industrial patents 
readers 
informed of the latest developments in these fields. 
The data are compiled by Melvin Nord, patent at- 

Copies of patents may be ob- 
tained from the Commissioner of Patents, Washing- 
ton 25, D.C., 


ts being published in OrpNANCE to keep ow 


torney, Detroit, Mich 


at 25 cents each—Tue Eprrors. 


PRIMER FOR IGNITING EXPLOSIVES 
Issued August 31, 1954. Ulrich 


fur Forschung und Patent- 


e U.S 


Gunther. 


Patent No. 2,687,667. 
Assigned to Inventa A.G 
sverwertung, Zurich, Switserland.—In the ordinary type of elec 
trical primer the explosive is mixed with a binder which slows 


up its activity, and the fire wire is 





also coated with a binder which re- 
tards the heat exchange between Fig. re) c 
the wire and the explosive. In the ’ 
present patent, these disadvantages 
are avoided. 

As shown in Figs. 1, 2, and 3, - 
the outer shell a originally has the Fig. 2 “ 
form of a small cup with a conical 
bottom. This bottom has a central 
bore through which the wire ) is - 
Fig. 3 a 4 


interior of the cup is then filled e--- wag 


passed, forming the inner pole. The 


with a liquid insulating mass which 
later solidifies (for example, it may s 
be fused enamel powder ). After the ; f - 

mass has solidified, the pointed bot Fig. 4 ofa £ 


tom of the cup is ground or filed ; 








off along the line e-e¢, and the firing 





wire is fastened on top 


The finished primer is shown in New electric primer 
Fig. 4. The assembly previously prepared is pressed into cup f, 
which contains the primer explosive under high compression 
For ignition, current flows over the outer pole f and the inner 


vole b and across the spark gap between a and b. 
I I I 


FLIGHT TRAINING APPARATUS 
e U.S. Patent No. 2,687,580 

Dehmel, Short Hills, NJ 
training apparatus for pilots for computing flight conditions and 


Issued August 31, 1954. Richard 
[This patent describes a flight- 


simulating force reaction on the pilot that occurs in actual flight 


vhile rotating about the three axes of the aircraft during such 


maneuvers as pitching, banking, and turning. According to the 


inventor, the apparatus simulates the “seat of pants” reaction 


which occurs during »ctual flight maneuvers due to combined 


vravity, acceleration, and centrifugal forces acting on the pilot. 


JET-ROTATED HELICOPTER 

e U.S. Patent No. 2,689,614. Issued September 21, 1954. Dudley 
B. Spaulding. Assigned to National Research Developmen: Cor 
poration, London, to the 
blades (one jet per blade) propel the rotor of a 
this invention. The fuel is fed as a film to a number of transverse 


England.—Ramijets attached rotor 


helicopter in 
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Here's a sound thought! Clip this ad—keep it handy. 
That way, you'll know how to reach a convenient 
Wolverine sales office for information, not only on 
rotating bands, but for your general tubing needs 
as well. 





S DETROIT, MICH 
< GRAND RAPIDS, MICH ja OHIO 
oe CHICAGO, ILL. | , CLEVELAND, OHIO 


COVER, C88. MILWAUKEE, WIS. | TORONTO, ONT. CANADA 
© MOLINE, ILL. | | |, PITTSBURGH, PA 
ST. LouIS, MO. | | | | ROCHESTER, N.Y 


SALT LAKE CITY, UTAH MINNEAPOLIS, MINN. | ee | , MONTREAL, QUEBEC, CANADA 
KANSAS CITY, MO 

























PROVIDENCE, RI 
_NEW YORK, N.Y 
___. PHILADELPHIA, PA 


WASHINGTON, D.C. 
eee DAYTON, OHIO 


—_____.. LOWISVILLE, KY 





SAN MATEO, CALIF. 


__. CHARLOTTE, N.C 
TULSA, OKLA 


MEMP T 
LOS ANGELES, CALIF. EMPHIS, TENN 
DALLAS, TEXAS 
. JACKSONVILLE BEACH, FLA 


HOUSTON, TEXAS 


As you can see on the map above, Wolverine sales offices are located to 
give you quick service—a prime source of supply for copper and gilding 
metal rotating bands. 

Because Wolverine can meet the most exacting demands for quality and 
precision, it is the top choice of ordnance contractors everywhere. Wolverine 
produces rotating bands in a wide range of sizes: 20mm, 30mm, 40mm, 
75mm, 76mm, 90mm and 105mm. 

Better write today for a copy of Wolverine's Statement of Scope. You'll 
find a quick resume of all Wolverine products and facilities. WOLVERINE 
TUBE, 1499 Central Avenue, Detroit 9, Michigan. 





WOLVERINE TUBE 


DIVISION OF CALUMET @& HECLA, INC 
Manufacturers of Gaality Contr [led “Julun 


and Fxtruded 4laminum Shea 











PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT 13 E. 40TH ST.. NEW YORK 16. N.Y 
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Recent Patents 





rods in the jet ducts, arranged in grid form. During combustion, 
evaporation of fuel takes place from the leading surface of the 
rods. Vapor mixes with oncoming air and meets hot combustion 
products and vapor which have been circulated in reverse flow 
in the wake of the rod. Heat from the rearwardly extending 
flame is transferred to the rods and thus provides the necessary 


latent heat to evaporate more fuel. 


AMMUNITION PRIMING MIXTURE 

e U.S. Patent No. 2,689,788. Issued September 21, 1954. Joseph 
F. Kenney. Assigned to Remington Arms Company, Bridge- 
port, Conn.—The compound disclosed in this patent is friction- 
and percussion-sensitive and is deficient in oxygen, so that in 
ammunition priming it is capable of serving the dual purpose of 
either combustion initiation or fuel or both. Furthermore, it de- 
composes under impact at such a rate and with such energy 
that it is capable of functioning as the sole explosive ingredient. 
[he compound is a double iron salt of styphnic acid and hy- 
pophosphorous acid, having the formula 

[Ce H (NOsz)sOz]s Fee * 4 Fe (He POs)s 

A method of preparation is described in the patent. 

The use of this compound has been found to enable the pro- 
duction of noncorrosive priming compositions which are entirely 
free of lead and other toxic compounds. The use of such priming 
compositions in cartridges containing lead-free projectiles enables 
the manufacture of complete cartridges which are nontoxic. 


AERIAL BOMB CLUSTER 

e U.S. Patent No. 2,690,122. Issued September 28, 1954. James 
C. Darnell, Jr., and Lars M. Eidsness, Jr. Assigned to the Sec- 
retary of the Navy.—This patent provides an improved aérial 
bomb cluster which safely retains a group of bombs in a compact 
cluster as long as they are carried within and shortly after they 
are released from an aircraft and which then automatically dis- 
perses the individual bombs to permit them to fall as separate 
units. 


PROJECTILE FUZE RECOVERY ASSEMBLY 

@ U.S. Patent No. 2,690,126. Issued September 28, 1954. Walter 
S. Finken and Leonard P. Frieder. Assigned to General Te-tile 
Mills, Inc., New York, N.Y.—This invention provides an as- 
sembly in which a new type of fuze may be installed in a large 
caliber projectile, fired from a gun, and recovered after it has 
been fired to ascertain whether it functions properly or, in the 
event of malfuctioning, the reason for its failure. 


ROCKET REACTANT FEED SYSTEM 
e U.S. Patent No. 2,687,168. issued August 24, 1954. Robert P. 
Hairland. Assigned to General Electric Company.—In order to 
obtain the maximum possible final velocity and range of a 
rocket it is very important that the fuel and oxidizer reactants 
be exhausted simultaneously. If one per cent of either reactant 
is left unreacted in the rocket, the final velocity may be re- 
duced by ten per cent and the range by twenty per cent. 

In the present patent, the desired result is achieved by the use 
of reactant tank floats electrical 
bridge system to a valve-adjusting means in one of the reactant 


level connected through an 


feed lines. 

INDUCTION FIRING MEANS FOR ROCKETS 

e@ U.S. Patent No. 2,690,124. Isswed September 28; 1954. John 
M. Melick. Assigned to the Secretery of the Army —Prior to 
this invention, when a rocket was to be fired electri Ily it was 
necessary to make positive electrical connection with ihe rocket 
from a source of voltage after the rocket had been toaded into 
the launcher tube. Poor contacts sometimes led to misfires. In 
addition, firing in combat was slowed down. The present method 
avoids these problems by permitting the rocket to be fired by 


induction without external wiring connections. 
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“Telvar” has kept this yard clean of vegeta- 


tion for two years. 


ment; it's non-flammable, non-volatile. 


: ~.> . » * : 
Note thorough job “Telvar” did around this 
fence. “Telvar” won't corrode fence or equip- 
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Heavy weed growth around pole was con- 
trolled with one application of “Telvar.” It's 
easily applied and extremely low in toxicity 
toh and animal 


Weed and Brush Control 
lasts longer with Du Pont 


TELVAR and AMMATE 


Weed Kiliers 


Weed and Brush Killer 


One application of “Telvar” solves 
weed problems for a season or longer! 


“Telvar” kills through the roots. . . 
prevents regrowth. Low dosages (20 to 
80 lbs. per acre) make it cost little for 
the results you obtain. Low rates also 
mean less handling, less storage facili- 
ties. If you’re looking for a way to cut 
maintenance costs to new low levels, 
include ““Telvar” in your weed-control 
program. Availabie in two formula- 
tions: ‘““Telvar’” W; and ““Telvar’” DW, 
which is especially suited for light, 
sandy soils and in areas where annual 
rainfall is higher than 20 inches. 


“Ammate” kills more kinds of brush 
and keeps it down longer than most 
weed and brush killers! 


When the original spray job is well 
done, brush is kept under control with 
nothing more than an occasional spot 
spray later. You can rely on ““Ammate” 
to do the job safely, even where your 
rights-of-way adjoin crop land, because 
““Ammate’”’ is not volatile. There are no 
vapors to drift onto sensitive crops. 


FREE ILLUSTRATED BOOKLETS describe how to con- 
trol weeds and brush with Du Pont chemicals. For 
your copies, write to Du Pont, Grasselli Chemicals 
Dept., Rm. D 4038, Wilmington, Del. In Canada— 
Du Pont Company of Canada Limited, Montreal, 
Box 660, Canada. 


TELVAR AMMATE’ 


Weed Killers Weed od Brush Killer 
‘ 


On all chemicals always follow directions for application. 
Where warning or caution statements on use of product are 
given, read them carefully. 





&t¢ u.s. rat. ort 


BETTER THINGS FOR GETTER LIVING... THROUGH CHEMISTRY 










if » * 
es 

“Ammate,” applied five years ago, is still 
keeping brush down along this right-of-way. 


wo oe 


Maintenance crews prefer “Ammate” be- 
cause they can use it without hazard to them- 
selves, livestock, wildlife or adjoining crops. 





Same right-of-way as above, three years 
after treatment. Brush still under control; low- 
growing cover returned to resist erosion. 
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GOVERNMENT 


FINISH SPECIFICATIONS 
and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245 and may be super- 
seded by MiL-C-490A) 
Grade l.... Bonderite 100, 160, 170, 180 
Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578A (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 
Type Il (Wipe-off) Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170) Bonderite 700, 710, 720 
(chemical film for alu- 
minum and its alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A. 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type 1, Class 
A & Al)... Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class 1 (Formerly U. S. A. 57-0-2, Type Il, 
Parco Compound 
Parco Compound plus Endurion 
MIL-C-16232A (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 
PA-PD-191 
Grade |. .Bonderite 32, 34, 100, 160, 170, 180 
Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 
Type ll 
Class A & Al Parco Lubrite 1 & 2 
Parco Powder—Parco Compound 
Bonderite 100, 160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 


612 





NEW DEVELOPMENTS 





SUPERSONIC FIGHTER 

The F101A Voodoo, a supersonic, long-range, strategic fighter 
built for the United States Air Force by the McDonnell Air- 
craft Corporation, made its initial public appearance recently. 

Dimensions of the Voodoo are: 39.7-foot wing span, 67.4-foot 
length, and 18-foot height. Both wings and stabilizer are swept 
back thirty-five degrees. The wing skin consists of preformed 
sections. The Voodoo employs a tricycle landing gear and re 
tractable speed brakes housed in the aft fuselage section and is 
equipped with a parabrake—a parachute stored in the tail com- 
partment which may be released by the pilot to reduce the land 
ing roll. Its two Pratt & Whitney J-57 turbojet engines develop 
a total of approximately 20,000 pounds of thrust 


LIGHTWEIGHT TRUCK 


An experimental all-aluminum Army 
wounds less than the conventional model and utilizing a fuel 
injeciion system, hydraulic disk brakes, and ball-joint suspen- 
sion has been developed by the Chrysler Corporation. Although 


truck weighing 6,000 


not scheduled for quantity production, the “idea” truck already 
has influenced the design of military vehicles slated for volume 
production. 

Chrysler was asked by the Detroit Arsenal to design a truck 
that would be lighter than the conventional Army vehicle so 


The T55 experimental lightweight truck. 


that it could be used for airborne operations but would carry 
the same load. The result was the T55, a cab-ahead-of-engine 
2'\4-ton truck with 6-wheel drive that weighed only 9,000 pounds 
compared with the 14,000 15,000-pound weight of the conven- 
tional 2'4-ton Army truck 

The body of the truck is made of aluminum, including the 
wheels and axles. The are identical and 
Each wheel is individually suspended with tor- 


front and rear axles 


interchangeable 
sion-bar springing and each wheel has disk brakes operated by 
an air-assisted hydraulic system. An automatic gearshift makes 


the truck virtually impossible to stall. The aluminum cab has an 


open top that can be covered with a special plastic cover. The 
truck slides up and down instead of folding 


windshield of the 
flat on the hood 
The truck has a waterproof 6-cylinder, 200-horsepower, air 
over 60 miles an hour 
The T55 


ind with its waterproof engine 


cooled engine and is capable of speeds of 


Instead of a carburetor, a fuel-injection system is used 
can climb a sixty per cent grad 


and ignition system, together with a fording kit, can cross deep 


streams under its own power. 
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builds 


At strategic spots throughout the country you'll 
find them—the “big eyes” of America’s defense. 
What are they? These T-38 Skysweepers are 
radar “eyes” that automatically sweep our skies 
in a never-ending vigil. 

The “brains” are fire control units—one of the 
most important electro-mechanical devices yet 
developed—which can spot, track and fire at 
any planes within their line of sight. 


AC is proud of its contributions to develop- 

ment of the “big eye,” and proud of the AC : 

mark stamped on these complex units. This AC-developed machine 
reduced test time from 40 


This is just one more example of AC’s demon- hours to 2 hours per unit 


strated ability in the electro-mechanical field. 
Do you have a problem of this nature? Let AC 


lend a hand. Why not give them a call now? 
DEFENSE 
= PRODUCTS 


AC SPARK PLUG DIVISION 
—THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT, MICHIGAN 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 
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PEARLITIC MALLEABLE CASTINGS 


when 


operating 
conditions . . .. 


If service conditions are unusual- 
ly rugged and you're troubled by 
high manufacturing costs—look to 
pearlitic malleable castings! 

Pearlitic malleable has high fluidi- 
ty that casts easily into complicated 
shapes. It resists wear under heavy 
loads at high speeds . . . has high 
ultimate strength . . . possesses 
excellent non-seizing properties for 
bearing surfaces . . . can be given 
a very smooth finish where desired 
.-.and can be either liquid quenched 





or air quenched. And perhaps most 
important of all, pearlitic malleable 
machinability index ranges from 80 
to 90 (B1112 steel = 100). 

So look your product over criti- 
cally. Then check pearlitic malle- 
able castings. They can replace 
more expensive methods of fabrica- 
tion or manufacture . . . can lead to 
reduced weight, less machining 
time .. . fewer assembly operations 
, greater sales appeal for your 
product, AA-166 


NATIONAL 


MALLEABLE AND STEEL 


CASTING 


The Nation's largest independent producer of malleable and pearlitic malleable 
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New Developments 





TERRIER AA MISSILE 


In the air-defense phase of the Atlantic 
Fleet’s largest postwar exercise, Lantflex 
1-55, the old converted battleship U.S.S. 
Mississippi successfully employed the 

antiaircraft weapon, the 
supersonic guided missile “Terrier.” The 
Terrier, capable of being fired from either 


Navy’s new 


shipboard or ground stations, has com- 
pleted its test program which began in the 
spring of 1952 at the Naval Ordnance 
Test Station, Inyokern, Calif., and has 
since included extensive test firings at sea 
from the converted seaplane tender Nor- 
TON Sounp and the Mississ!ppi. 

Because of the high percentage of suc- 
cessful flights in the Terrier’s test pro- 
gram, almost all launchings against target 
drone aircraft have been made by dummy 
missiles that did not carry explosive war- 
heads. The dummy signals a “kill” by 
releasing a puff of smoke near the target 
airplane. Even without warheads, the mis- 
sile has smashed several targets by direct 


collision. 


TINY GYROCOMPASS 

The development of the world’s smallest 
nautical gyrocompass, light enough to be 
carried by small naval or civilian craft, 
was recently announced by the Navy. The 
miniature gyrocom- - vs 
pass, the result of ew 
cooperative effort 
by the Navy and 
the marine division 
of the Sperry Gyro- 
scope Company, 
will permit small 
craft to navigate 
with direct-reading The Mark 22 
true-north accuracy. 

The Navy anticipates widespread use 
of the new instrument in the fleet, par- 
ticularly on certain landing craft and 
amphibious vehicles of several types. 

Occupying less than half a cubic foot of 
space, the 9-pound Mark 22 compares 
favorably in performance with present- 
day 900-pound master gyros which stand 
four feet high. It fits easily on a shelf 
close to the steering station, so that a 
steering repeater system is unnecessary 
Its extreme simplicity permits operation 
by personnel without specialized gyro- 
compass training, and its design simplifies 
replacement in the field of complete units 


or components as required. 


ELECTRONIC GAGES 

The National Bureau of Standards has 
recently developed three types of instru- 
ments for measuring the thickness of 
electrodeposited coatings. While all three 
instruments depend upon the difference in 
electrical conductivity between the plating 
and the basis metal, each makes use of 
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AN INTEGRATED ELECTRONICS OPERATION 


Hoffman's reputation for getting things done is due, in 
part, to the unification of Research-Development- 
Design-Production into one closely integrated electronics 
operation. At Hoffman — instead of the usual four 
completely separate operations — one technical director 

Navigational Gear ; I ; . P ; P z 

Guided Missiles is assigned to co-ordinate each new project from 

Radar start to finish. Every new project is developed in close 

Noles Rejection cooperation with the divisions ahead, includin 

Counter Measures Couper: ; . ‘ , alte: wo, : g ; 

Computers the practical problems of quantity production. This 

Communications integration practically eliminates the all-too-common 

g I 

Terminal Equipment ; . 7 . . 

Tennatetess duplications and overlapping of functions, the errors 
and re-work caused by poor liaison, and materially cuts 
down the usual time lag between the testing 
of the prototype and actual production. 

Hoffman has become a leader in electronics by 
doing progressively complex jobs — to specifications — 


a n to cost estimates — and on schedule. 
. Write for your copy of a 


LABORATORIES, IN( REPORT FROM HOFFMAN LABORATORIES 


a HOFFMAN LABORATORIES, INC. 
A Subsidiary of Hoffman Radio Corp. 
3761 South Hill Street, Los Angeles 7, California 


Challenging opportunities for outstanding electronics and 
mechanical engineers. Write Director of Engineering. 


fo ~~ 
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EXPLOSIVE ORDNANCE 


f 


' 
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++ FROM BASIC RESEARCH 
THROUGH MASS-PRODUCTION BY A 
SINGLE INDUSTRIAL ORGANIZATION 


Aerojet-General offers a complete- 
ly integrated ordnance division ca- 
pable of conducting all phases of 
research, development, evaluation, 
loading, test, and manufacture of 
warheads, fuzes, and explosive 
and pyrotechnic items. 

A large portion of Aerojet-Gen- 
eral’s 14,000-acre plant site near 
Sacramento, California, has been 
allocated to the ordnance pro- 
gram. This large area affords the 


necessary space and facilities for 
explosive loading and warhead 
evaluation, yet is adjacent to labor, 
related industries, and transporta- 
tion. 

Aerojet-General’s objective in ex- 
panding its ordnance operations is 
to provide the Armed Forces with 
integrated facilities, both in devel- 
opment and in production, for war- 
heads and explosive devices as 
well as ordnance rockets, and re- 
lated items of armament. 


@ SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR 


MISSILE AND AIRCRAFT APPLICATIONS @ 


THRUST REVERSERS 


(SNECMA) @ AUXILIARY POWER UNITS AND GAS GENERATORS 
@ ELECTRONICS AND GUIDANCE @ ORDNANCE ROCKETS e 
EXPLOSIVE ORDNANCE AND WARHEADS @ UNDERWATER PRO- 
PULSION DEVICES @ ARCHITECT-ENGINEER SERVICES FOR TEST 


FACILITIES 


mmm riyfel-(sencral CORPORATION 


A Subsidiary of 
The General Tire & Rubber Company 
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New Developments 





different methods for sensing specimen 
resistance 

Two of the instruments, the “Dermi- 
tron” and the phase-angle thickness meter, 
utilize electromagnetic coupling to the 
specimen, making use of the reflected 
field from eddy currents induced in the 
specimen. A third, a waveguide inspec- 
tion tool, employs direct conductivity 
measurement with point electrode. All 
three devices permit simple nondestruc- 
tive determination of plating thickness or 
of sample thickness for homogeneous 
metals. When appropriately calibrated, 
they can be used for measurement of mag- 
netic as well as nonmagnetic materials 


ZERO LENGTH LAUNCHER 


\dditional information on the launching 
equipment for the Martin B-61 Matador 
missile was released recently by the Air 
Research and Development Command 
The launching device, a specially con- 


The Matador on its launcher. 


structed semitrailer called a “zero length 
launcher,” with supporting equipment op- 
erates in an area of only one hundred 
square feet without the use of a runway. 
Only one part of the device moves during 
the operation and that only a few inches 

The launcher consists of a 39-foot tan- 
dem-axle semitrailer weighing 35,000 
pounds without the missile, a motor gen- 
erator, blower, hydraulic pump, and a 
wing rack. Though a self-contained unit 
in itself, it is supported by auxiliary equip 
ment, such as a 28-foot, 15,000-pound 
transport semitrailer, a 5-ton tactical 
truck tractor, and a 20-ton truck-mounted 
crane 

The missile is mounted on the launcher 
by a 3-point suspension. Two ball-and 
socket supports at the front point the 
weapon upward at a 15-degree angle. The 
rear support is in the forn. of a bolt that 
keeps the missile from moving until full 
power is attained at which time the bo!t 
shears and allows the missile to take off 
At this point the front supports swing 
forward a few inches and drop away 
from the missile. This allows clearance 
for the booster bottle attached to the rear 


of the Matador 
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EXCLUSIVELY 
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Rheem's integrated plant facilities are completely equipped to handle every phase 





of research... engineering and production. Present projects include the production of 
air frames, missile components, jet engine components, airborne ordnance \and electronics 

Lhitsc omelets colileliare) facilities cover nearly one-half million square feet of floor space 
on 50 acres of ground. They constitute a major industrial investment in national security 


and are at your disposal. Write, wire or phone for full details. 


RHEEM Manufacturing Company... Government Products Division, Downey, California 
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DIAMOND RECOVERY 

The Industrial Test Laboratory at the 
Philadelphia Naval Yard has been giving 
special attention to diamond recovery 
from industrial diamond wastes. An elec- 
trostatic separator has been used success- 
fully for separating diamonds from South 
African ore concentrates. Electrostatic 
separation depends upon the utilization of 
the difference between dielectric proper- 
ties of diamonds and other minerals pres- 
ent in the ore concentrate. In electrostatic 
fields of the same intensity, diamonds will 
accept and retain a relatively large elec- 
trostatic charge in comparisor with most 
other mineral substances and this prop- 
erty of diamonds is effectively used to 
separate them from other minerals. 


NEW MISSILE TRACKER 
Outstanding accuracy is the key feature 
of a new Swiss phototheodolite designed 


MILITARY 
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® 

| 
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sREPLACEMENT MACHINE GUN BARREL UNIT PACK 
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for tracking guided missiles and aircraft. 
The new equipment records time, position, 


- MACHINED CAMSHAFT UNIT PACK 
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CLEVELAND 
CONTAINERS 


Military spare parts, highly machined metal parts, delicate 
electro-mechanisms and fragile items can be packaged better, 
and at less cost, in fibre containers. 
The Swiss phototheodolite. 
CHECK THIS LIST OF ADVANTAGES 


May be constructed to meet all the requirements of Methods IA, Il and 
1C4 Packaging, under approved military specifications. 

Low cost. a second. 

Economical cubage and weight. Maximum tracking speed is thirty de- 
Reduction or elimination of intermediate and overpacks. — cond. Dynamic accuracy ‘¢ he 
Tailored to your product—built-in cushioning, special barriers and liners ee aa ay oo 
where required. 

High resistance to side impact, bending and compression. 

High intraplant and feeder plant re-use. an error of less than one foot. 


The Cleveland Container Company offers skilled engineering In multiple installations the theodolites 
help. Take advantage of the convenience and economy avail- 
able in fibre containers. ter 
. laving, program control, and instant tra- 
Why pay more? For Good Quality . . . Call Cleveland! ee = 
jectory indicators are also available. 


THE INDUCTOSYN 


A new angular data transmission device 


CLEVE LAN D C NTAI EI p fj called the Inductosyn has been developed 
: by the Farrand Optical Company of New 
6201 BARSERTON AVE. CLEVELAND 2, OHIO York under an Air Force contract. The 
e All-Fibre Cans ¢ Combination Metal and Paper Cans i = device has maximum errors of only five 
© Spirally Wesee Tubes and Cores for all Purposes : ‘ 1 ot 
* * . | seconds of arc in an experimental system 
ye oe Sanaa _— ‘ornces Cleveland, Chicoge, Detroit, Memphis, Plymouth, Wise, ‘ : The data elements are inductive in nature 
@ N. J, Los Angeles + ABRASIVE DIVISION at Cleveland. - . . ” 
SALES ornicas. Grand Central Terminal Bidg., New York City; Washington ; with the conductors being formed by 
Gas Light Bidg.. Washington, D.C; West Hartford, Conn; Rochester, N.Y. I = photo-etched patterns on glass plates. The 
Cleveland Container Canad, itd: PLANTS AND SALES OFFICES: Toronto ond . : P 
Prescott, Ont. « SALES OFFICE: Montreol. § < use of the Inductosyn as a back-lash-free 


and attitude of the tracking target on 35- 
mm. film at rates of ten or thirty frames 


theodolite is better than 0.1 mil. At a 
range of 10,000 feet this corresponds to 


are controlled and synchronized by a mas- 
station. Remote positioning, radar 





electronic gear ratio is one of its useful 


and novel applications. 
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ALLOY STEELS 


MODERN STEELS for MODERN TRANSPORTATION 
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N-A-X HIGH-TENSHLE stecl—a low-a!loy high strength structural steel used 
to reduce weight and increase life of your product. 


N-A-X AC 9115 steel—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 


N-A-X 9100 series—alloy steels for carburizing and heat treated parts. 


With these three N-A-X ALLOY STEELS, we offer time proven products to 
economically serve you. 

N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 


N-A-X AC 9115—a steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 
N-A-X 9100 series—a series of alloy steels with the alloying elements con- 
stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mi 














SHIP IT 
WIREBOUND! 


Whether you’re shipping tractors to 
Brazil or taximeters to Buffalo you 
will ship safer at lower total cost in 
Wirebound Boxes or Crates. 
Wirebounds are the remarkable tailor- 
made containers that combine the 
strength of steel with the resiliency of 
wood to save tare weight. They come 
to you flat, take less storage space, 
assemble in less than a minute and 
consistently slash damage claims. 
Isn’t this the shipping story you’ve 
been wanting to hear? Wirebound 
Sales Engineers will tell you the 
whole story of safety and savings for 
your product! 


BOXES & CRATES 


MAIL THIS COUPON Now / 








WIREBOUND BOX MANUFACTURERS ASSOCIATION 


Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 
() Have a sales engineer give me the whole story 


[] Send me a copy of “What to Expect from Wirebounds” 


Name___ 





i 
Address wid 


City, Zone and State 








Reviews in this issue by: 





Cot. Joun D. Butinesiey, educator, ordnance authority, author, 
United States Military Academy, West Point, N. Y. 

F. W. Foster Gieason, military historian, ordnance analyst, 
editor, Washington, D. C 

Cor. Carvin Gopparp, small-arms authority, military historian, 
author, Washington, D. ( 

Compr. R. E. Jerrery, educator, ordnance expert, United States 
Naval Academy, Annapolis, Md 

Co.. Pumir Scuwartz, author, ordnance expert, Pasadena, Calif. 

Capt. J. M. P. Wricut, U.S.N., Ret., staff consultant for local 


Posts, American Ordnance Association, Washington, D. ¢ 





Power and Policy. By Thomas K. Finletter. New York: 


Harcourt Brace & Company. 408 pp. $5. 


WY HEN the Communist world decides that it has superiority 
over Western Europe and the United States, it will strike with- 
out warning to attain rapidly its goal of world domination. It 
has hesitated so far because of the superior nuclear-weapon 
stockpile in the United States. This country, now holding the 
stronger retaliatory powers, is falling behind and will be wiped 
out unless our air power is bolstered immediately. 

This is Mr. Finletter’s basic thesis which he elaborates with 
full discussions of our problems in the “gray areas” of the East- 
ern Hemisphere and our existing military policy 

His recommendations include a 2-department defense estab- 
lishment and a United Nations world police force to replace the 
world’s armed forces. Defense should return to the “2-party 
system” consisting of a Department of the Army and a Depart- 
ment of Air-Navy to replace the present top-heavy Department 
of Defense with three subdepartments 

The world police force, an old UN dream, is Mr. Finletter’s 
solution for preventing wars, although he admits that no coun- 
try on final analysis would care to let their affairs be super 
vised by strange nationals—an essential feature for successful 
peace-keeping. 

Although you may disagree with Mr. Finletter’s thesis there 
are sobering discussions and good background information in his 


book.- J. M. P. Wricnt 


Japan’s Decision to Surrender. By Robert J. C. Butow. Stan 
ford: Stanford University Press. 259 pp. $4. 


A WELL-DOCUMENTED reference work on how an un- 
successful war may be ended and in particular how this occurred 
in Japan in 1945. It consists largely of a compilation of the rec- 
ords of individual events which led up to the final unconditional 
surrender. The author does not insert too many of his personal 
opinions and for this reason appears to be quite accurate and 
reliable. Although it may be classed as a work of history, the 
book is not necessarily dry reading. 

The most important impression left with the reader is that 
the Japanese Army started the war with the United States, con- 
ducted it in an unsuccessful manner, and at the end stubbornly 
refused to accept any method of termination of the war short of 
national suicide 

Most of the members of the Emperor’s court as well as the 
senior members of the civil government (except the heads of the 
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GUN MOUNTS 


QUICK on the DRAW is not good enough 


Precise, automatic control systems 

and instantly responsive gun mounts 

are vital to keep alive 

the American tradition of fast, deadly shooting. 


Maxson develops and manufactures 


Top-caliber engineers 

: will find exceptional 

such gun mounts, drives, and opportunities at Maxson. 

For details, contact G. R. Pratt. 


fire-control devices. 


MAXSON develops and manu- ; 
factures systems, subsystems, 
and components in armament, 7A 


navigation, electronics, and spe- 
cial devices. 
Ask for facilities report. 


Plants at Old Forge, Penn. and Long Island City and New York, N. Y 
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THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING 
COSTS...AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION 
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Libe 4 
Re 


ANOTHER INDUSTRIAL LEADER... 


+ 


w of new Luria installation 


B E L lo Airoraft CORPORATION 


Chooses 


Standardized 


LURIA Buildings 


One of the primary reasons why 
Luria Buildings were selected by 
Bell Aircraft ...and became a vital 
part of the world’s most up-to-date 
facilities for manufacturing heli- 
copters...was because these stand- 
ardized buildings of structural steel 
components surpass the require- 
ments called for in the building codes. 
But permanency of structure is just 
one of many assets provided by 


LURIA ENGINEERING Company 


Interior showing Bell's rotor assembly 


Luria. Among the others are adapt- 
ability and a flexibility of design that 
make possible almost any type of 
structure and almost any type of 
architectural treatment. As a 
result, Luria Buildings can be 
“custom-built” to your 
individual requirements 
.».Wwithout sacrific- 
ing the advantages 
of standardization. 


511 FIFTH AVENUE, NEW YORK 17, N. Y. 
District Offices: ATLANTA « PHILADELPHIA ¢ BOSTON « CHICAGO ¢ WASHINGTON, D. C, ‘iscover. 
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army and navy) realized that the final 
defeat of Germany in the spring of 1945 
was an unpleasant omen of what would 
probably happen to Japan unless some- 
thing drastic was done to prevent it. 

The members of the court and the gov- 
ernment believed that the continuation of 
Japan as a nation and the Emperor as the 
ruler of Japan were more important than 
winning or losing a war. 

The Japanese Army, however, had in- 
doctrinated its members from top to bot- 
tom with the win-or-die concept, and it 
refused to support any Japanese moves 
directed seeking peace. It did 
everything possible to hinder peace efforts 
—even by threatening the lives of the 
members of the government. It was only 
after the Emperor himself had personally 
asked the army heads to support the peace 
moves that they finally gave grudging as- 
sent to the negotiations which ended the 


toward 


war. 

There appears to be little doubt that the 
almost simultaneous Russian declaration 
of war and atomic bombing of two 
Japanese cities in the first part of August 
1945 were the straws (rather heavy) 
which forced the responsible Japanese 
authorities quickly to accept the uncon- 
ditional surrender demands contained in 
the Potsdam Proclamation of July 26, 
1945.—PuHitie SCHWARTZ. 


We Remained. By Col. R. W. Volck- 
mann. New York: W. W. Norton 


Company. 244 pp. $3.75. 


Tuis short volume, its title antithetic 
to MacArthur's “I shall return,” portrays 
most interestingly the story of those dedi- 
cated souls, Filipino and American, who 
devoted (and often gave) their lives to 
Japanese occupation of 
the fall of 
Yamashita’s 


combating the 
“the Islands” 
and Corregidor to 
surrender at Baguio on September 3, 1945. 

One of many who refused to accept 
surrender when Bataan fell, Volckmann 
made his way, after many perilous ex- 
periences, to northern Luzon, where he 


3ataan 
official 


from 


eventually became commander of United 
States Armed Forces in the Philippines, 
Northern Luzon. This was rather rapid 
progress for one who had been a tempo- 
rary captain (and a permanent lieutenant ) 
when World War II commenced. 

To accord him proper recognition com- 
patible with his command (guerrilla col- 
onels being a dime a dozen in some other 
areas of Luzon), his subordinates circu- 
lated, and signed, a resolution to the effect 
that “.. . we... do hereby elect R. W 
Volckmann to the unofficial rank of col- 
onel and do severally and jointly agree 
to speak of him by that title.” A higher 
testimonial to the regard of juniors to- 
senior would be difficult to 


ward their 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


0 


AES BRAIN 


. PS 
The Guidance Mechanism — 


a highly complex electro- 
mechanical unit that operates 
independent of ground con- 


> y trol while automatically guid- 
ing the missile to its target. 


takes | 
all Three ws 


control surfaces must with- 
stand great stresses and vio- 
lent temperature changes en- 


tO | ld ke qd x ; countered in supersonic flight 
; at miles-high altitudes. 


Guided Missile 


MUSCLE 


The Power-Plant—a super- 
efficient, liquid fuel propul- 
sion system producing im- 
mense thrust .. . power 
enough to propel the missile 
at speeds several times that 
of sound. 


\J 
a | 

ame | \ 

Only North American Aviation leads in all three } neers and scientists...aided by the most ad- 


| 
phases of long-range guided missile develop- | || vanced research facilities ...speeds our progress 
. . “1 il . . 
ment. This unique capability enables North | in missile development for national defense. 


ail 





American to conceive, design and produce com- 1) (| Engineers: North American offers unusual 
plete guided missiles...from the “ground up.” Mi /\| opportunities to qualified engineers seeking a 


North American’s guided missile program, MI ‘| challenging future. Please write: Engineering 


drawing on the experience of 4800 skilled engi- ||| |\'|| Personnel Office, Los Angeles 45 or Downey, 
itil), jj California, or Columbus, Ohio. 


organization, facilities and experience keep 
N 


North American Aviation, Inc. 7¥ 


years ahead in aircraft ... atomic energy ... electronics ... guided missiles... research and development. 
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Pyle-National 
Electrical 
Connectors 


a military standard for 14 years 


9-to-date facilities to meet the most exact- 
litary specifications, The Pyle-National 
ny is currently producing rugged, water- 
and socket and coaxial combination 
{9 4 


to 92-pole) for the armed services. 


experienced engineering staff and our 


manufacturing “know how” solve your connec- 


tor problems. 


SINCE 1897 
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¢ Experienced engineering staff 
¢ Excellent testing facilities 

® Modern quality control 

¢ Up-to-date factory operations 


THE PYLE-NATIONAL COMPANY 
1351 North Kostner Avenue, Chicago 5], Illi: 
CONDUIT FITTINGS + LIGHTING EQUIPMENT 
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[he account of how the resistance forces under Volckmann 
were recruited and trained, and of how they operated, makes a 
fascinating recital, one which will appeal especially to those 
familiar with the topography of Luzon. In which connection, it 
should here be observed that the usefulness of the volume is ter- 
rifically impaired by the inadequacy of the few maps which it 
contains. What a pity, when more and better maps would have 
been so easy to supply! 

This little volume is an interesting, if not an epochmaking, 
contribution to the story of guerrilla operations in the Philip- 
pines. It ends with a chapter in which the author speculates upon 
the importance of the guerrilla in the war of tomorrow.—CALVIN 
Gopparp. 


Close Contact. By Brig. C. H. Dewhurst, O.B.E. Boston: 
foughton Mifflin Company. 173 pp. $4. 


WV HEN clear of Soviet censorship, the traveler relates im- 
pressions that are possibly planted, the press representative re- 
leases his censored reports, and the escapee reviews his hard- 
ships. 

Brigadier Dewhurst, on the other hand, from his vantage 
point on a military mission retained a broad perspective and 
with masterful understatements presents a graphic portrait of 
the baffling Communist-Russian and arrives at some interesting 
estimates of future Soviet actions. 

The brigadier, a student of Russia for twenty years, after 
five years in Yugoslavia and Eastern Germany was in a favor- 
able position to observe Soviet officialdom in operation. His 
determined effort to ignore rebuffs was rewarded by a broad ac- 
quaintance with Russians in all walks of life. He draws some 
convincing conclusions on Soviet strength, weakness of satellite 
countries, and the sense of inferiority that is behind so many of 
their bombastic actions and statements. 

The author also shows that Western nations are too generous 
in release of their technical information and weak in their at- 
tempts to acquaint Russian satellite people with the true mean- 
ing of democracy. 

This book is the most refreshing down-to-earth commentary 
on Communist-Russian people and their way of life that has 
appeared for many years. It is essential reading for all those 
who hope to understand them.—J. M. P. Wricur. 


Confederate Agent: A Discovery in History. By James D. 
Horan. New York: Crown Publishers, Inc. 326 pp. $5. 


EN 1951, the author, a newspaper and historical writer, was 
working on the papers of one of the most famous Confederate 
spies, Mrs. Rose O’Neal Greenhow. Her dispatches led to in- 
quiries which, in turn, led to the writing of this volume. 

Although some of the single exploits, notably the attempt on 
New York City and the raid on Vermont, have appeared in 
print, this is the first compilation to be published. The Civil 
War conspiracy files of the War Department, sealed for ninety 
years, have been opened. Many personal papers of the conspira- 
tors, not previously made known, were furnished by their 
descendants. 

Capt. Thomas H. Hines, C.S.A., was the mastermind of an 
amazing plan to bring Illinois, Indiana, and Ohio into the Con- 
federacy and to paralyze the Northern States with widespread, 
organized revolt. Of necessity such a story demands a great 
body of documentation, for it is well-nigh incredible in its rami 
fications. An imposing listing of sources is furnished as well as 
a large bibliography 

Of course the whole lurid story could never be uncovered in 
the first attempt. Sufficient has been turned up, however, and 
enough documentation given to encourage and guide the historiatr 


in further work on this fascinating course. 
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LET RIVERSIDE 


help you solve ani Py 


=f nme ‘a 
Steel Casting Probes 
-— = 


es 


Riverside Foundry is ready to give you excellent service 
on all ordnance castings. In fact, any steel casting speciiien- 
tions for which your contract might call. We have a 
staf tf f men who have sr ent years produ 


I 
terial 


York, . Ask them about 
Riverside. 

Call or write us at Riverside today 
For a dependable qualified source of steel casting re 
ments, see Riversid : 
f the job 


IMPACT TESTING. The tough- 
ness of metal is checked by 
the impact test 


The big modern Riverside Foundry V 3 R $ D 3 FO U N D R | 


ot Bettendorf, lowa has the best Bettendorf, lowa Davenport Exchange 5-1811 
equipment to do the best job. STEEL ond GRAY IRON CASTINGS 
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The account of Captain Hines’ mission 
explains some puzzling aspects of the war, 
especially Morgan’s famous raids into the 


* Northwest. Much of the record is proved; 
much more is now an “educated guess” 
to be dug out and revealed in future 
works from the clues furnished by Mr. 


Horan’s intriguing book.—F. W. Foster 


WITH ALODINE® No. 1200 meet 


_ for E X T & A P 0 T E C T i 0 N The Midget Raiders. By C. E. T. War- 


ren and James Benson. New York: 
William Sloan Associates. 318 pp. 


$4.50. 





Two laconic young men describe, in 
this book, the origin, growth, and World 
War II combat operations of that amaz- 
ing unit of the Royal Navy’s Submarine 
Forces which was prodded into being by 
the insistent recommendations of Winston 








Churchill himself 

This unit was composed of 4-man sub- 
marines, called “X-craft,” and manned 
and ridden torpedoes called “Chariots.” 
The gallant officers and men who took 
these weapons into combat became known 


























as “Charioteers.” 

The human-torpedo program was be- 
gun in 1942 as a stopgap enterprise until 
the first midget submarines could be con- 
structed. Brave men experimented with 
human endurance limits as they learned 
about their deadly chariots. Less than a 
year after the first call for volunteers 
for this hazardous service, the torpedo 
riders successfully attacked six Italian 
vessels in Palermo Harbor. 

Eight months after the Palermo attack 


“= : the midget submarines, the X-craft, made 
their marvelous effort against the TirPitz 
and put that battle cruiser out of action 


View of a modern ‘‘Alodine™ No. 1200 in- 
stallation at the Glenn L. Martin Company 
plant, Baltimore, Md. In these dip tanks, for many months.—R. E. Jerrery. 
aluminum components of the USAF B-57 

(top) are protectively treated with American 

Chemical Paint Company's “‘Alodine™ No. The Battle History of the rst Armored 


2 

‘oe. Division. By George F. Howe. Wash 

SS A ington: Combat Forces Press. 438 pp. 
lodizing creates a durable bond $6.50. 

for paint, and greatly enhances alumi- "PHis book. in the words of Robert E. 


nums natural corrosion resistance, Bard, historian, Ist Armored Division, 
has the mission of preserving the battle 


particularly in salt air. Alodizing _ “pane aw Boer 

- ae chronicle of brave men and of acclaiming 
meets the requirements of Military _ their valor in the true perspective of their 
Specification MIL-C-5541, and was @ccomplishments. 


ie ne J The Ist Armored Division was the 
gE ‘ ‘ } - , ‘ ; ‘ 

sey (5S adopted by Martin after a long first such division to go overseas, to en- 

"SS a test period. gage German troops in World War II, to 

x eg a Pi ne f h land in Algeria, and to enter Rome. It had 
a sl roneeri esearc and : 

bas the longest combat record of any armored 

Deve f nt Since 1914 division during the war. 
Mr. Howe has presented a very difficult 


AMERICAN CHEMICAL PAINT COMPANY battle history in a manner which will be 


= especially interesting to those who served 

(Xe AMBLER, PA. ACP with the Ist Armored Division during 
— the period covered and will be helpful for 

DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. those interested in an analysis of armored 
tactical doctrine—Jonn D. BILLINGSLEY 
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about missile guidance 
..-- AND FORD INSTRUMENT COMPANY 


To make sure that a missile hits its target, Ford 
Instrument provides it with a guidance system 
that is sensitive to the variable conditions it 
meets along the way. If you have problems in 
this field, it will pay you to talk them over with 
Ford engineers. 

Guided missile devices are typical of the sys- 
tems that Ford designs and manufactures for 
the Armed Forces and the Atomic Energy Com- 


mission. Thousands of Ford specialists are now 


working on such projects as electronic, hydrau- 
lic, mechanical and electrical servo-mechanisms, 
computers, controls and drives. 

Ever since 1915, when Hannibal C. Ford 
built the first gunfire computer for the U. S. 


Navy, Ford Instrument has been a leader in 
applying the science of automatic control to 
American defense and peacetime industry. For 
more information about Ford’s products, serv- 
ices and facilities, write for free illustrated 
brochure. 


FORD INSTRUMENT 
COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


ENGINEERS: FORD !S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS. IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU. 
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America's leading industries rely with confidence on Farquhar Hydraulic 
Presses to produce quality ordnance materials of metal and plastic. 
Farquhar engineers have over fifty years’ experience on all types of 
press production problems... by combining this experience with your 
ideas, we can help you to lick your production problems. Get the facts! 


You'll be glad you did. 


THE 


OLIVER 


CORPORATION 


Write for our FREE catalog today! 


HYDRAULIC 
PRESSES 


for 
Gun Tube Straightening 
Seidhitiess Powder 
Rocket Dincic 
Cartridge tans Drawing 
Shell Forging 


Shell Loading 





viper A. B. FARQUHAR DIVISION 


THE OLIVER CORPORATION, 1505 Duke St., York, Pa. 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


“Condi” W..- 


HEAVY-DUTY 


ELECTRICAL CONNECTOR 


Here is th2 electrical connector designed 
and built for maximum performance 
under rugged operating conditions. 
Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints. 
W-Type Bendix* Connectors also incor- 
porate standard Scinflex resilient inserts 
in established AN contact arrangements. 


Shell components are thick-sectioned high- 
grade aluminum for maximum strength, 
All aluminum surfaces are grey anodized 
for protection against corrosion. 

It will pay you to remember that for 
the really tough jobs, where ordinary 
electrical connectors just won't do, be sure 
to specify the W-Type Connector. Our 
sales Department will gladly furnish com- 
plete specifications and details on request. 


* TRADE-MARK. 


SCINTILLA 
DIVISION 


Bandy” 


AVIATION CORPORATION 


SIDNEY, NEW YORK 
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FACTORY BRANCH OFFICES 
512 West Ave., Jenkintown, Pa. © 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


Dayton 2, Ohio @ 


117 E. Providencia Ave., Burbank, Calif. © 
Brouwer Bidg., 176 W. Wisconsin Ave., 
8401 Cedar Springs Rd., Dallas 19, Texas 


Milwaukee, Wisc. ©@ 


Stephenson Bidg., 6560 Coss Ave., Detroit 2, Mich. 
American Bidg., 4 S. Main St., 
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HECKETHORN MANUFACTURING & SUPPLY COMPANY, LITTLETON, COLORADO 
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OTCH PUNCH 


in webs and flanges 
of standard beams 
and channels 


Designed to handle even larger capacity high-speed 
work than the famous “Buffalo” Universal Iron 
Worker, the Universal Diagonal Machine is available 
in Nos. 3% and 44 sizes with 20” and 30” punch 
throats respectively. The No. 41, shown, has built-in 
notcher in the punch head (with 5” x 1/2” capacity for 
angles). Interchangeable high and low die blocks on 
the punch end permit handling beams, channels, girders, 
Bethlehem beams and H-columns. Die blocks and 
stripper bars are arranged for quick changing to set up 
for different sections. 


The quick-raising shear strippers are sturdily built and 


CUT 


/ angles, bars, tees 


/ 


/ 

/ 
/ MITER 
U 
« 


angles, left or r 


ight 


hand 


DOES YOUR 


clamp the stock the full length of the knife. Frames 
are electrically welded steel, the strongest construction 
known. The bar cutter will shear up to 3” rounds, 61, 
x 61, x 61% tees (90°), 6” x 5/8” angles (45°) and 6” 
x 7/8” angles (90°). Many special tools are available 
for a wide range of other fabrication jobs described in 
Bulletin 360-F. WRITE FOR YOUR COPY. 

In addition to the above, we build larger machines 
having a capacity up to and including ability to shear 
8 x 8 x 7/8” angles, 3-3/4” rounds, 3-1/4” squares, 
beams and channels up to 15”, 10” H-columns, 1-1/2” 
plate, and a punching pressure of 250 tons. 


BUFFALO FORGE COMPANY 


534 Broadway 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


PUNCHING 


DRILLING 
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“BUFFALO” U. D. MACHINE 
BIG FABRICATION JOBS! 


BENDING 
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A Handful | 


OF PRECISE CO-OPERATION 





ye have a new product on your 
design boards. Will you “go it 
alone’’?. . . or will you do as so many 
cost-conscious manufacturers are do- 
ing—turn it over to Atlas for devel- 
opment and production prototypes? 

Atlas design, production and 
methods engineers, toolmakers, and 
skilled mechanics work right with 
you on a joo basis. As many men, 
machines, and hours of work as you 
require and no more. Every modern 
cost-cutting tool and technique at 


your service. Quality control and 
functional testing, too. 

Is your product a complete electro- 
mechanical assembly? . . . a special 
part for electronic equipment? Atlas 
will engineer precision gear assem- 
blies and components made to your 
exact specifications. Write today for 
booklet ‘‘Precision-eering Electro 
Mechanical Equipment.” ATLAS 
Precision Products Co. (Div. of 
Prudential Industries), Phila. 24, Pa. 


”“ Fiove Mawiung Beard... te Production. Liew" 


ENGINEERING e PRODUCTION 2 ASSEMBLY 


Precision Froducrs 
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‘@1% longer tize life” 


Castle Dome Copper Company 
reports it gets 17,000 miles per tire 
on off-highway trucks equipped with 
Allison TorgmatTic DRIVES com- 
pared to 12,000 miles per tire on 
mechanical-drive units. But increased 
tire life is only part of the story — 
the firm also reports the TORQMATIC- 
equipped “Eucs” have better avail- 
ability and production records. 


This operator runs a fleet of 12 trucks 


, 


—2 ToRQMATIC-equipped “Eucs’ 
and 10 mechanical-drive units — 
hauling 390,000 tons of ore and 
overburden per month up 8% grades 
on mile-long runs. The “Eucs” aver- 
age 25.3 trips per 8-hour shift, each 
hauling about 58.000 tons per month. 


FIRST MATCHED UNITS BUILT 
BY ONE MANUFACTURER 


Torgmatic Drives smoothly trans- 
mit engine power—help prevent wheel 
spin that can quickly strip the tread 
from a tire. There’s no clutch pedal 
to push and only three forward gear- 
shifts—instead of the usual 7 or 10 
— handle all loads and grades. The 
matched converter-transmission team 
balances engine power and load 
demand, absorbs harmful drive-line 


shocks, prevents damage to drive- 
line components, helps stop engine 
lugging. 

You, too, can cut your operating costs 
by specifying Allison TorQmartic 
Drives the next time you buy. Ask 
your equipment dealer, manufacturer 
or write: 

Allison Division of General Motors 
Box 894W, Indianapolis 6, Indiana 


ALLISON TORQMATIC DRIVES 


Unbeatable Team for Maximum Operating Economy 


@ Cuts driver training costs 


@ Quick-Shifts at full throttle with finger- 


tip hydraulic control 


@ Holds power to load at all times — no 


clutch pedal to push—no gearshift guess 


@ Reduces maintenance costs by absorbing 


shock — eliminates engine lugging — pro- 
longs equipment iife 


@ Only torque converter-transmission team 


designed to work as a unit and built by 
one manufacturer 


i Le 


TORQMATIC DRIVES 


TRACTORS + SCRAPERS 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES 
* SHOVELS 


TRUCKS 
DRILLING RIGS 
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GOVERNORS 


© SAVE ACCIDENT COSTS 
SAVE INSURANCE COSTS 


KING-SEELEY CORPORATION KS 


e SAVE GAS 
e SAVE OIL 
(ib save rms 
o° SAVE REPAIR COSTS 


ANN ARBOR, MICHIGAN 








QUICK TO INSTALL... 


Yep ! We'll do just about anything to prove 

a point especially when the point is **Kreolite” 
Kountersunk Lug. Protruding slightly on the sides of 
the block, it assures consistent spacing which 

in turn guarantees even and free flow of 

Kreolite Pitch Filler. Kreolite Wood Block Floors 
have been installed at the rate of 36,000 square feet a 
day and have been maintained for 20 years on 

as little as 1/3c per square foot. 


Coated with “Kreolite Jennite’’, it is a clean, 
comfortable floor to work and walk on, absorbs noise 
and vibration and is dust-skid-and-spark proof. 


A Jennison-Wright flooring expert will call 
at your request. 


THE JENNISON-WRIGHT CORPORATION 


TOLEDO 9, OHIO «+ 30 Nation-Wide Offices 











SPECIFY KREOLITE ... Hundreds 
of millions of square feet used 
by leading industries since 1911 
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ALSO “KREOLITE” RAILROAD CROSS & SWITCH TIES + INDUSTRIAL TRACK TIES * COAL TAR PRODUCTS + BRIDGE & DOCK LUMBER 
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BLIND ALLEYS 


eee Not if you know where you’re going! 


The complexities of today’s problems in computer- Lrsrascope’s Combined Techniques chart correct, 
control systems involving instrumentation and auto- direct courses in previously-unexplored technical 
mation may often lead the researcher into technical fields, presenting opportunities for steady progress. 
“blind alleys.” Lrsrascope’s flexible and versatile Lmnascors offers Creative Imasination—latcnse 
combinations of Llectronic— Mechanical — Electrical Research—Integrated Design—Perfect Craftsman- 
Magnetic and Optical techniques are being regularly ship—and successful experience in engineering and 
—and successfully- utilized by both Government production...to turn ideas...or dreams, into 


and industry. practical results. 


LIBRASCOPE DESIGNS AND MANUFACTURES: 
Weapons systems for defense, computers and industrial controls | B AS( O p E 
for industry. Librascope also offers complete facilities and assist- 


ance for all phases of research, development and production to 
other manufacturers on any new or existing projects. Consult us 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION LIBRASCOPE, INC. « 808 WESTERN AVENUE ¢ GLENDALE, CALIFORNIA 
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ARMED FORCES 


ABLE MANAGEMENT 

PROVEN ENGINEERING ABILITY 

FULLY EXPERIENCED PERSONNEL 
COMPLETE TEST and SPECIAL EQUIPMENT 
MODERN PRODUCTION FACILITIES 
GOVERNMENT CONTRACT SAVVY 

PRIME FINANCIAL RATING 





" LORAL has celivered annually 


many millions of dollars worth of 


ELECTRONIC and ELECTRO-MECHANICAL 
MILITARY EQUIPMENT 


.. ontome! 


Se eseeeeeeceeeeeeecee cb aaeeeeeeeeeeeeeaeeesaeeseeeeeeuneee 


Write for Facilities Brochure Dept. 1-O 


LORAL ELECTRONICS CORPORATION 


byleytily 794 EAST 140th STREET ° NEW YORK 54.N. Y 
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@ Now you can have either of 
two types of Dempster-Dumpsters in the 
fastest, most efficient and lowest cost 
method of bulk materials handling ever 
devised. 

IN THIS MODERN, low cost sys- 
tem, one truck-mounted Dempster-Dumpster picks 
up, hauls and empties, or sets down intact, one 
loaded detachable Dempster-Dumpster Container 


after another, regardless of design or size, handling 
bulk materials of practically every description. 





The new Dempster-Dumpster Type 
DTLF offers several desirable features along with 
all the economies provided by the Type LFW. These 
features include: (1) Improved load distribution 
with container carried in more forward position 
between wheel centers. (2) Extreme high dumping 
in cases where it is desired. (3) Vertical pick up 
of loaded container. (4) Container, loaded or 
empty, is always in horizontal plane in carrying 
position. Automatic locking device for positive 
rigidness of container while in carrying position is, 
of course, provided. 


TREMENDOUS SAVINGS WITH THE 
DEMPSTER-DUMPSTER SYSTEM HAVE 
BEEN PROVED BEYGND QUESTION. 


One truck-mounted Dempster-Dumpster, op- 
erated by only one man, the driver, serves scores of 
containers of various capacities up to three times 
greater than the average dump truck. You eliminate 
trucks standing idle . . . eliminate re-handling of 
materials . . . eliminate loading crews. You in- 
crease efficiency, sanitation and good plant-keeping. 


Containers range from 2 to 21 cu. yds. capac- 
ity for use with recommended type Dempster- 
Dumpsters. Each container is designed to suit the 
materials to be handled—be they trash, rubbish, 
liquids, dust, bulky, light or heavy. Many leading 
plants, in almost every type of industry, have found 
it indispensable after installation. Its proved savings 
alone justifies an investigation of its potential value 
in your plant now. Write to us today for complete 
information. Manufactured and sold exclusively 
by Dempster Brothers, Inc. 


The photo at left illustrates the amazing ability of 
the Type DTLF Dempster-Dumpster for high dump- 
ing. The three photos below show the Pick Up, 
Haul and Dumping action, hydraulically controlled 
from cab. 


® DEMPSTER 
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Photo above shows the new Dempster- 
Dumpster Type DTLF dumping 8 cu. yds. 
of rubbish. At right you see the Type 
LFW with load in carrying position. 
Dempster-Dumpsters are available in 
capacities capable of handling up to 
38,000 pound payloads. 


One Truck-Mounted 
Dempster-Dumpster Handles Scores 
of Containers... All Designs... All Sizes 


B 4 ©) T H E R Ss 915 Shea Bidg., Knoxville 17, Tennessee 


639 


January-February 1955 








Company Membership PAYS! 


e+- You, your company, and America benefit 


Our lack of industrial preparedness at the outbreak of every past war has 
cost us unnecessary American lives, time, and money. Today, because of the 
threat of sudden attack, it is more important than ever before that we be 


ready in advance. 


Over 1,200 industrial firms, as Company Members of the American Ord- 
nance Association, are taking definite action to prepare themselves for any 
eventuality. Through A.O.A. Company Membership each is building a nucleus 
of key personnel acquainted with the problems of modern armament design 


and manufacture. 


The result is a large segment of American industry ready at all times for 


quick and effective mobilization. You can’t afford not to belong. 


What your company officials get... 


What your company gets . . . 


* A nucleus of ten key employees familiar with 
ordnance progress and needs—ready to help 
your company produce armament items on 
short notice. 

Representation of your company on A.O.A. 
Technical Committees. 

Reports on the problems confronted and the 
progress being made by your respective Com- 
mittee or Committees. 

Exclusive company reports on technical prob- 
lems connected with current armament opera- 
tions. 

Counsel for your company in devising its own 
mobilization plan. 

Current information on plant protection and 
other phases of civil defense. 

Hand-engrossed membership certificate, testi- 
fying to your company’s important réle in 
America’s defense. 

Affiliation with a national society which now 
lists over 1,200 other leading industrial com- 
panies. The name of your company will be in- 
cluded in the Honor Roll of Industrial Pre- 
paredness. 


ORDNANCE magazine (bimonthly)—the 
world’s only publication on armament and in- 
dustrial preparedness. 

THE COMMON DEFENSE—a monthly news- 
letter on the armament progress of our Army, 
Navy, and Air Force. 

INDUSTRIAL PREPAREDNESS—a monthly 
report on the activities of A.O.A. Technical 
Committees and Divisions (available on re 
quest). 

Membership in a local A.O.A. Post—where 
members learn from top military and indus 
trial leaders what is happening in the scien- 
tific, military, and industrial world. 

Other benefits and services including the Ord- 
nance Book Service, embossed membership 
card, national meetings, privilege of wearing 
insignia. 

The assurance that through membership they 
are better equipped to serve the national de- 
fense of the United States in time of emer- 
gency. 


Write today for complete information 


Ameriean Ordnanee Association 
702 Mills Building ® Washington 6, D. C. 
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IMPORTANT 


Not rank, but function, determines a soldier's 
importance. This man is carrying, not just a Walkie- 
Talkie, but perhaps the fate of an army or a Cause. 
Through him headquarters and other units keep 
informed; through him pass the orders that unite 
the efforts of many men into one resistless force. 
By creating, developing and producing a wide 
range of electronic equipment for all the armed 


PRIVATE 


services, RCA scientists and engineers are helping 
to provide every soldier, sailor, airman and marine 
with everything that modern electronics can con- 
tribute to military effectiveness, safety and comfort. 
Because the fighter of today must be trained to 
understand and operate this equipment, his status 


is higher than ever before and his opportunities 


correspondingly better. 


GOVERNMENT DEPARTMENT 


RADIO CORPORATION of AMERICA 


SHGINEERING PRODUCTS DIVISION 


CAMDEN. HJ. 











“American industry... 
keeps our armed forces the 
finest equipped in the world...”’ 





“American industry is contributing immeasurably 
to the technological development and volume 
production of modern new weapons that make our 


armed forces the finest equipped in the world today. 


“In this age when our potential enemy has a 
tremendous mass of manpower it becomes increasingly 
important that the arsenal of the free world be filled 
with superior weapons and equipment. 





















“Only in a democracy is it possible to have a free 
interchange of ideas and experience necessary 

for the attainment of a posture that will 
discourage aggression at the outset and defeat it 


if it should come.” ; oD 


Statement by Lieutenant General W. B. Palmer, 
Deputy Chief of Staff for Logistics, Department of 
the Army 


AMERICAN MACHINE & FOUNDRY COMPANY, 
New York, presents this message as a public 
service ... to promote greater understand- 
ing of the relationship between the Armed 
Forces and American Industry. 
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Cuts Use of Chromium Plating Material by 50% 






“Mr. Cost Cutter” reveals how plant 
saves money while it improves results 




























| hes achieved by an automotive company tell a 
story of major improvement in chromium plating 
operations. 


The advantages of the Unichrome SRHS Chromium 
Plating Solution as pointed out by United Chromium 
were first checked by this company’s critical research 
division. Shortly thereafter, the SRHS solution re- 
placed the ordinary solution in a fully automatic 
plating machine. 





All benefits were confirmed. Loss by dragout 
dropped since the solution was more dilute. Loss by 
spray carried off in the ventilators diminished be- 
cause the higher efficiency of the SRHS bath reduced 
the wasteful gassing which causes spray. In fact, 
records show that consumption of chromium plating 
salts used to maintain the bath was cut more than 
half. In addition — faster plating speed was obtained; 
also brighter deposits, and better coverage. 


This company now has every chromium plating 
tank in the plant working with, and saving with, 
Unichrome SRHS Chromium. 

















or MORE WAYS UNITED CHROMIUM HELPS TO SAVE ON COATING OF METALS . 
: ° > 
. > 
* Matched Plating Processes Sprayable Vinyl Plastisol Economical Plating Equipment ° 
: The first set of matched copper, Unichrome Coating 5300, developed by United Chromium supplies > 
° bright nickel, and chromium plating the Organic Coatings Division of United equipment for complete plat- ° 
~ processes has been developed by Chromium, cuts costs for corrosion-proof- ing installations. Tanks, rec- . 
° United Chromium, Compatability of ing tanks, ducts, and other equipment, This tifiers, heaters, and other ° 
° the processes plus the undivided sprayable vinyl plastisol produces thick Unichrome equipment are, . 
= service responsibility they offer can chemical-resisting coatings with advan- from experience, designed for - 
e assure the very finest chromium fin- tages over sheet and paint linings built up efficient operation and gen.\- ° 
° ishes at a new low cost. to comparable thickness. ine economy. ° 
. - 
: ° ° 
- ad . 
: e@eeneeeaeeeeeeeeeeeeeeeeee eee ee eee eeeeee ee eee e eee eeaeeeeeeee ee eee eee eee eeeeeeeeeeeeeeeee 
» 
To finish it better and SAVE 
call in “The Unichrome Man” 
’ United Chromium offers you the advantages of: (1) 25 years of 
specialized experience in metal finishing; (2) Wide experience 
in both organic and plated finishes; (3) A diversified line of 
Trode Mark products for decorative and functional finishing — including 





conversion coatings for zinc; (4) Thinking geared to cost-cut- 


UNITED CHROMIUM, INCORPORATED ting, product-improving possibilities. 


. . plating processes and equipment, protective coatings, chemical 


i We'd welcome an opportunity to help you “Finish it better 
100 East 42nd St., New York 17, N. Y. AND SAVE.” 
4 

} Waterbury 20, Conn. + Detroit 20, Mich. + Chicago 4, Ill. + Los Angeles 13, Calif. In Canada: United Chromium Limited, Toronto, Ont. 
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& Civilian producer 





of gas heating 


equipment. 


@ Military supplier to 
the Armed Forces. 








> ae 


= ly xa 





For complete, 
specific details, 
send for Temco’s 
“Supplier to the 
Armed Forces” 


booklet. 


INQUIRIES FROM ALL 
BRANCHES OF THE 
ARMED FORCES 
ARE INVITED. 
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New “vitals” 
for this Korean air vet 


This battle-proven hero of 18,000 front-line rescues 
over Korea is now outperforming itself—newly 
powered by Lycoming’s 259-h.p. 0-435 engine. 


With this superior power plant, both the Model 47 
and its sister ship—the 4-Place Utility 47G-1— 

will fly faster and higher in all weather . . . and 
require far less maintenance. 

Such performance improvement is but one of many 
Lycoming contributions to air-cooled power. 

Can you use superior air-cooled power . . . or any 
other of the diversified services listed at the right 
of our signature? Whatever your problem... 


look to Lycoming! 


FOR RESEARCH * FOR PRECISION PRODUCTION 


-«~ Lycoming 


For a rugged new engine 
that improves performance 
of its already famous 
Model 47 helicopter . . . 
and reduces 





maintenance as well. .; 
BELL looks to Lycoming. 





wo Send for Free Booklet! “Tre Lycommn 
STORY 4) interesting, illustrated 
pages showing many ways Lycoming is 
ready to help you. Write for it on 
your letterhead 


Aircraft Engines 
Industrial and Tank Engines 
Engine Overhaul 
Generating U nits 


Turbine Engineering and Research 
Engineering Design and Development 
Hardened and Ground Precision Parts 
Gears and Machine Parts 


Complete Assemblies 


Heat-Treating and Plating 
Stee! Fabrication 

Castings 

Boilers 


DIVISION OF (AKO STRATFORD, CONN 
2 od Manufacturing plants in Stratford, Conn., and Williamsport, Pa. 
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PRICE 


Feed-back principles are em- 
ployed in tlis ball race form 
grinder at New Departure. 
The machine automatically 
adjusts to maintain specified 
tolerances. More perfect pieces 
per hour mean lower costs for 
the bearing user. 


PLUS ENGINEERING SERVICE 


New Departure engineers are ready to help with your \ } 
ball bearing problems. And when you consult with New Ure 
Departure you get the benefit of more than 50 years’ KO 
experience in ball bearing design and manufacture. Call, \ ¢ 
wire or write ... New Departure can help you... PDQ! \ . 


WEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. 
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______Call on 






NEW DEPARTURE 





DELIVERY 


Speed with precision extends 

to the shipping room. This 

New Departure wrapping ma- e 
chine seals bearings in pro- 
tecti'e paper automatically, 
untouched by human hands. 
You can count on New De- 
parture to meet the demands 
of your delivery schedule. 


QUALITY 


Quality control is of prime 
importance in the high-volume, 
ultra-precision manufacture of 
ball bearings. Balls are auto- 
matically inspected by an elec- 
tronic scanning device that 
operates with a speed and 
accuracy considered to be im- 
possible a few years ago. 







DEPARTURE 


/ BALL BEARINGS 


NEw 
} 


~ 


NOTHING ROLLS LIKE A BALL | 


ORDNANCE 











touches everybody 
.. everywhere 








» As car builders and leasers to America’s 
ds and shippers... QC f* helps to bring coal to 
&, to the cities and tractors to the 










tors of the revolutionary Talgo train... 
to bring safer, faster and lower cost 
passenger se vice to millions. 

$ of aircraft parts and automotive 







As ma 





carburetors, fuel pumps and filters... AC f travels 






all the super highways and the supersonic skyways. 






As designers, engineers and manufacturers 






of hundreds of industrial products, ranging from heavy 






duty valves to storage tanks for propane gas and 






miracle fertilizers and bakers’ mixing bowls, and from 






featherweight electronic devices to giant castings... 






QC f is helping America’s industry to better serve 











the nation. 


" As producers of armored tanks and shells and 
other weapons... C f serves with our troops in 
every corner of the world. 


As creators of products in the field of nuclear 
energy... AC fis keeping pace with the new ideas 
that will shape the world of tomorrow. 


As a manufacturer of products that touch every 
field of human activity...as a leader in the products of 
today and a pioneer in the “miracles” of tomorrow 

QC f can best serve the interests of its employees, 
| its stockholders, and the nation. 







acCf INDUSTRIES, INCORPORATED 30 Church Street, New York 7, New York 
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GUIDE WORDS FOR TODAY 




























®*The sand in the hourglass is running out. 
The moment of decision between survival of free- 
dom or enslavement under Communism cannot be 
put off. To try to dodge the responsibility is to 
favor the enemy. c 


“Only when the people of your great nation 
and those of other nations which have already 
stood side by side in the recent fight against the 
scourge of the present world — Communism — 
come to realize that the red menace is a very real 
threat to their own personal freedoms, can Com- 
munism be defeated. °° 

—President SYNGMAN RHEE 


Republic of Korea 
(in a recorded message dictated July 6, 1954 








Among those who clamor with advice on how to fight Communism, when 
to fight Communism, and even. whether to fight Communism, there are still a 


few who have fought Communism successfully. 





Syngman Rhee is such a fighter, and he knows his enemy well. His words are 


a clear and timely warning to the entire free world. 


If the lessons of history are not learned and followed, history itself becomes 


a time-bomb. And time is short. 


BUSINESS 
PRESIDENT GOVERNMENT 


The GR AY Manufacturing Company, Hartford 1, Conn. 


Audograph and PhonAudograph “Pushbutton Dictation” Equipment 





and Gray Research & Development Co., Inc., Specialists in Video, Audio and Eloctro-mechanical Devices 
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FOR 
CONVENTIONAL 
WINDOWS 







FOR 
CASEMENT 5» 
WINDOWS 
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that meets every requirement best 


ROOM AIR CONDITIONERS. Conven- 
tional Window Models in %-, %- and 
l-hp capacities. Ideal for home or 
office use. Reverse-cycle operation of 
Custom models provides heat for 
chilly days. Casement Window Models 
in %- and %-hp. Easy inside installa- 
tion without cutting or removing glass 
—nothing projects outside. 


WATERLESS “PACKAGED” AIR CONDI- 
TIONERS. In 2-, 3-, 5- and 7%4-hp. Use 
no water, need no plumbing — all- 
electric operation. “Packaged” model 
shown is complete with condenser and 
coil. “Custom” unit with condenser 
for outdoor or indoor installation. 


WATER-COOLED “PACKAGED” AIR 
CONDITIONERS. 2-, 3-, 5-, 8-, 1l- and 
15-ton capacities. Cool, dehumidify, 
filter and circulate air. Free air dis- 
charge or duct distribution. Heating 
coil optional. Compact, space-saving 
design. 


INDIVIDUAL ROOM AIR CONDITION- 
ING UNITS. Used for year ‘round heat- 
ing and cooling by connecting to 
circulating cold and hot water system. 
Ideal for hotels, motels, offices. Three 
types—floor, wall and ceiling. Built-in 
controls. Two centrifugal fans provide 
circulation. 


“PACKAGED” LIQUID COOLERS. Supply 
chilled water for refrigerated cooling 
in central system air conditioning of 
buildings of all types. For use with 
Freon 12, sizes 3- to 75-hp. For use with 
Freon 22, sizes 25- to 125-hp. A com- 
pletely assembled unit—piped, pres 
sure tested, dehydrated and supplied 
with a refrigerant holding charge. 


RADIAL COMPRESSOR UNITS. In 10- to 
125-hp capacities, these heavy-duty 
units for use with Freon are especially 
designed for air conditioning or refrig 
eration. Radial compressors are direct 
connected and have force-feed lubri- 
cation. Automatic capacity-reduction. 
Light weight, economical to operate. 


Diviston 


AIR CONDITIONING @ HEATING FOR 
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HOMES, 





Whew you come to air conditioning... 


Airtem 


Oo F Cm | 


-..- for precision-engineered equipment 


CENTRAL PLANT “PACKAGED” AIR 
CONDITIONERS. Self-contained Central 
Type “Packaged” Air Conditioners of 
25-, 40-, 60- and 100-ton capacities. 
Utilize the Airtemp Radial Com- 
pressor with its exclusive features. 
Available with evaporative condenser 
or for use with cooling tower. 





EVAPORATIVE CONDENSERS. In sizes 
from 3- to 100-hp, for either indoor or 
outdoor application in central type 
air conditioning systems. Perform 
function similar to that of water 
cooled condenser and cooling tower 
combination. Sectional construction. 
Protected inside and out against 
damaging corrosion. 


AIR HANDLING UNITS. These unit air 
conditioners, in floor and ceiling 
types, are available in capacities from 
1.5-hp to 175-hp for handling air in 
volumes from 480 to 37,000 cfm. 
Designed to cool, dehumidify, heat, 
humidify, filter and circulate air. 


COOLING TOWERS. In capacities from 
3- to 100-hp. Designed to save up to 
959 of the normal water requirement 
for all types of air conditioning equip 
ment from the simple “packaged” air 
conditioner to the large central plant 
system. Adaptable for outdoor use. 


Air Conditioning’s \ 


other name... . 
Chrysler Mirtemp ) 















» 





BUSINESS 





















‘ F HRYSLER oe i ae N (al 


INDUSTRY 





“TV STATION” 
. * / 
lace diieiae, 
‘As revolutionary as gun powder...” 
says a military authority of tactical 


television, latest communications 
device of the armed services. 


In recent tests, pictures of 
amphibious landings, “prisoner” 
interviews, aerial reconnais- 
sance were transmitted instantly 
to command posts 

by Raytheon’s portable 
KTR-100 microwave relay. 





The growing military and 
commercial uses of the 
KTR-100—both portable 

and in fixed locations— 
demonstrate clearly the versatility 
and reliability of Raytheon 
electronic equipment. 
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RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASSACHUSETTS 
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WINTERIZATION TO BELOW ZERO 


CRASH TRUCK JANITROL LIQUID HEATER 





It takes just fifteen minutes for two men to install and connect, or disconnect and 
remove the Janitrol Liquid Heater equipped “winterization kit” in the Air Forces 
new Type 0-6 Cardox Crash Truck. 

Cardox engineers took full advantage of Janitrol unit design accessibility . . . added 
a coolant pump, hand bypass pump, electrical over-ride connections, and an aluminum 
channel-iron skid base to come up with the ultimate in changeover speed. Just six 


| quick-disconnect couplings tie coolant flow—electric supply—and fuel supply to 
| the permanently installed winterization system within the truck. Operating controls 
are installed in the truck cab. 


Wy The Janitrol heater provides 90,000 
: Btu/br for engine block, engine pan, bat- 
tery box, radiator, cab and body, defrost- 
ing, a motor generator set, and the Cardox 


ml 


pressure vessel beating. Complete insur- 
ance against winter operating failures 
caused by Sreeze-u,s! 

Look into Janitrol Liquid Heaters’ long 
record of dependability under all condi- 
| tions—and you'll specify “Janitrol” for 
vehicle beat wherever and whenever 











| 
@ WHEAT MOS You want it (S janitrol 


1% AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 


~~ 





District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; Philadelphia, Penna., 401 No. Brood St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. 
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Stokes Ordnance Machine 


Performs 18 » separate operations 


automatically and continuously 


on this complete Fuse assembly 


> 

Hopper-selected parts are formed into complete assemblies 
at a rate of thousands per hour. Operations include 

not only the simple put-together, screw-in, staking, 
crimping and sealing operations but such delicate steps 
as checking for height, depth and angle. 


Automatic Stokes machines of this type — specially designed 
by our Ordnance Division for ordnance manufacturers 

are the result of 60 years of concentration on 

the manufacture of automatic machinery. 


Our engineering comprehends... 


(a) Reduction of unit cost by fully automatic operation, 
minimum supervision requirements, and minimum rejects. 


(b) Adaptability of special-purpose machines for 
changeover to production of different components. 


(c) Protection of personnel and property by elaborate 
mechanical and electrical controls. 


Similarly, automatic Stokes machines are available for the 
continuous consolidation of many explosive charges. 

The Model 192 Loading Press makes and inserts 

tetryl booster pellets and TNT pellets. 

Model 193 consolidates tetryl lead charges. . . 

all at high speeds and under remarkable safeguards. 


The experienced counsel of Stokes experts 
on Automatic Ordnance Loading equipment 
is available to you on request. 


F. J. Strokes MACHINE COMPANY 
ORDNANCE Division 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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_ Engines of the Future for 
the World’s Fastest Flights .. 


ROCKETS « 
_RAM JETS 
~1500 to 3500 mph PLUS! 


Curtiss-Wright’s intensive experience in 
power development, begun years ago, is pay- 
ing spectacular dividends in American pre- 


paredness. 


Curtiss-Wright Ram Jet engines power ad- 
vanced experimental planes that make the 
speed of sound seem heavy-footed . .. and 
Curtiss-Wright has completed the first Rocket 
engine in the United States that can be throt- 
tled up or down at will. 


Behind these achievements — and more — are 
not only eminent Curtiss-Wright pioneers, but 
highly specialized laboratory facilities for de- 
velopment and testing of engine power. . . test 


ye 


chambers that recreate altitude and tempera- 
ture conditions of actual flights — batteries of 
recorders that read 40 different temperatures 
within 20 seconds—fuel flow records on punch 
cards that yield in seconds performance data 
that would ordinarily take hundreds of man 
hours to calculate — an automatic camera that 
pictures 120 separate pressure manometers at 
a single exposure — and even tape recorders 
to preserve all verbal orders and observations 


Such a combination of experience and re- 
search in engine development adds impres- 
sively to America’s defense program today, 
and provides a solid foundation for the pro- 
gressive air power needs of the future 


CURTISS-WRIGHT 


YOUNG MEN! JOIN THE U.S. AIR FORCE 
CORPORATI WOOD-RIDGE, N 


Worlds Fruest Hiscrgll Congres 


Investigate Career Opportunities 
At Your Nearest Recruiting Office 


January-February 1955 











WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 
500 Fifth Avenue Shreveport Lexington 
New York Lovisiana Kentucky 

















Just off, the pred — 


wit GULF SUPER-QUENCH 





Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures  cork-and-rubber 





gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber gasket materials. 








Specification Material 
MIL-G-6183 
ES eee ere eee 
PENNY 5S ss viceceenecvc bests NC-710 
PE BIEN Roe wiatesecccdcesweens NC-711 
SG  SPPeererrrrr rer rerree rss 
io og Go MePrrrerie yr rire DC-100 
pee ‘ DC-113 
MIL-T-6841A ... , DK-153 
5 MIL-G-6747 ; . + ... DK-149 
“Gulf Oil Corporation - Gulf Refining Comquey 1 Write for samples and 24-page gasket design 
Room 1822, Gulf Building, Pittsburgh 30, Pa. | aie 
Gentlemen: | manual. 
Please send me, without obligation, a copy of your | 
)} mew 24-page brochure dealing with the application 
and advantages of Gulf Super-Quench. 
_ ARMSTRONG CORK COMPANY 
Title | 2905 Arch St., Lancaster, Pennsylvania 
Company 
Address | 
ee ee ee ee es RTS RTT 
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All Shelby Seamless Tubing 
is pierced from solid billets 
of uniform steel. This is the 
one manufacturing method 
that assures absolute uniform 
wall strength. 


Shelby and Sweeney Tame a tough nut 








NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


SHELBY SEAMLESS MECHANICAL TUBING 





Niagara 


content. 


struments needed. 


is automatic; 


diluted. 








More Precision in 
Air Conditioning 


“Controlled Humidity” 
at precise conditions of temperature and moisture 





Method provides air 


In the range from below 32° F. to 140° F. you | 
have constant conditions within tolerances of 1° F 
and 2% R.H. with control by thermostats alone... 
simple and inexpensive... 


no moisture sensitive in- 


This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 


Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or hygrosc ‘opic materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20,000 ec. f.m. 

Write for Bulletins 
No. 121, 122; address 
Niagara Blower Co.., 
Dept. O, 405 Lexington 
Ave., New York 17, N. Y. 
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@ The Sweeney POWERENCH is a rugged nut turning tool 
specially designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications. 

Super tough equipment calls for super strong materials. 
That's why Shelby Seamless Mechanical Tubing—in sizes 
from 1% in. O.D. to 5% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete 
uniformity, and extreme dimensional accuracy of Shelby 
Seamless make it the ideal mechanical tubing for the fabri- 
cation of such heavy-duty materials. Moreover, it is safe 
and workable— possessing excellent machining and superior 
welding properties. 

Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diam- 
eters, wall thicknesses, various shapes and steel analyses. 
Call on our engineers for recommendations. 
They will be glad to make a study of your 
particular requirements and help you ap- 
ply Shelby Seamless to your specifications 




























(Tubing Specialties ) 





UNITED STATES STEEL EXPORT COMPANY, NEW YORK 



























Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 


long brush life. | 
INDUSTRIAL Faller Division 


3585 MAIN STREET - HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & 
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At Honeywell . - 


Dynamic resources match 


oO” science-paced age demands dynamic re- 
sources— inventive minds, engineering an 
production knowledge, and modern facilities. 

Drawing on just such resources, Honeywell 
is continually developing and producing new 
ideas—in sonar, transistors, ordnance controls, in- 
strumentation, gyros—in the whole fold of controls. 

To design and produce controls for yo#r 
needs, the Honeywell Ordnance Division can 
draw on a huge pool of talent—24,000 men 
and women—in research, engineering, design 
and development, production, and field service. 

All Honeywell Weapons Systems from the 
Ordnance Division are designed from the be- 
ginning to meet the end application. This is 
true of everything from tank turret controls to 
proximity fuzes, from gytos *° cryptographic 
devices. 

They're custom-planned and custom-designed 
for economical mass production. 

For eomplete information on these dynamic 
Honeywell resources, write to Honeywell Ord- 
nance Division, Dept. OR-1-02, Minneapolis 8, 
Minnesota. 


Honeywell Customized Weapons Systems 


Turret Controls * Meteorological Systems 
Stabilized Platforms * Cryptographic Systems 
Firing and Arming Systems * Munitions 
Navigation Systems ° Missile Components 
Proximity Fuzes—and all other types of fuzing 


Honeywell 


Ordnance Division 
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This section of OrDNANCE contains articles of a de- 


tailed and technical nature on ordnance research, devel- 


EHIND the actual combat opera- 
tions of naval mine warfare 
there continues to be a vital duel 

between the designer of mines and the 
naval engineer who creates ships and 
countermeasures to clear the mines. 
They fence for huge stakes. If the 
thrust of the mine designer of an enemy 
is not quickly parried with an adequate 
countermeasure of ours, then the Na- 
tion is exposed to the mortal danger of 
having its major ports closed to ship- 
ping with alarming speed. 

In order to meet this threat, new ves- 
sels and new countermeasures have 
been developed on the drafting boards 
of various naval facilities and selected 
private design agencies. 

This article will deal with a descrip- 
tion of three of the latest types of ves- 
sels which have been designed and 
built to clear enemy mine fields—the 
“nonmagnetic” AM, AMS, and MSB 
types. 


Wi )RLD War II demonstrated 
clearly the importance of the mine 


January-February 1955 





opment, manufacture, field use, and related subjects. 





Nonmagnetic Minesweepers 


Specially designed craft counteract the threat of magnetic mines 


Comdr. R. L. Karl and Lieut. Comdr. J. H. Thornton, Jr. 


Commander Karl is an assistant in the Mine Craft Branch and Commander 
Thornton is an assistant in the Mine Countermeasurers Branch, both of the 


Navy Bureau of Ships, Washington, D. C. 


problem in modern warfare. It showed 
the effectiveness of new types of mines, 
particularly of the magnetic type, actu- 
ated by the presence of the magnetic 
field of steel vessels or of wooden ves- 
sels with ferromagnetic components. 
The appearance of the magnetic mine 
led to the installation of costly and 
complex degaussing systems on almost 
all major combatant and auxiliary ves 
sels employed during World War II. 
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Later mines, however, were designed 
with even greater sensitivity to detect 
magnetic fields not completely newtra- 
lized by degaussing. Mines have algp 
been developed which are actuated By 
the acoustic frequencies of a ship's 
propulsion sounds or by the change in 
pressure resulting from the passage of 
a vessel over the mine or by combina- 
tions of the above three influences. 


| eemaied operations demonstrated 
once again the importance of min 
ing in naval warfare. Highly sensitive 
magnetic mines and numerous moored 
contact mines were encountered off the 
coast of Korea. These mines not only 
threatened the landings of United Na 
tions forces, but also claimed the U. S. 
PARTRIDGE, 


minesweepers, Prrare, 


PLepce, and Macpte as victims before 
they were cleared. 

These losses, and the threat to am 
phibious operations, pointed up the 
critical need in the U. S. fleets for large 
numbers of modern minesweepers of as 
low a magnetic signature as prac ticable. 
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By making the minesweeper as non 
magnetic as possible, the sweepers could 
then sweep magnetic mines and deto- 
nate them at safe distances from the 
minesweeper itself. The need for such 
vessels had been foreseen prior to 1948, 
but authorization was not forthcoming 
until Korean operations. 

The new minesweeper construction 
program, once under way, became a ma 
jor effort which, in some way, affected 
nearly every activity of the Navy De 
partment’s Bureau of Ships and Bureau 
of Ordnance as well as a great segment 
of U. S. 

Nonmagnetic sweepers of the AM 


industry. 


and AMS type were built in consider 
able quantities, not only for the U. S. 
Navy but also for many foreign nations 
under the Mutual Security Program. In 
addition, Navy minesweeping boats 
(MSB) 
low magnetic signature were, and are, 


and motor launches of very 


being constructed. 


considered until tests and study showed 
this material, though nonmagnetic, was 
unsatisfactory for this application. 
Wood remained the only feasible 
structural for the new AM, 
and this imposed the first serious re- 


material 


striction in the nonmagnetic building 
program. It tended to limit the size of 
the new vessels to approximately 165 
feet in length. Based on structural ex- 
perience in wood design prior to 1950, 
this length was considered limiting. 
Other types of problems soon ap- 
peared. The 
have given the shipwright of earlier 


immediate one would 
times little concern. It was how to ob- 


tain the big, solid, white-oak pieces for 
sterns, keels, skegs, knees, stern posts, 
and deck beams in the quantities 
needed for a building program of this 
magnitude. 

White oak, because of its structural 
superiority and great durability, had 


long been the stand by of the ship- 





Capable of varying the angle of its blades, the controllable reversible-pitch pro- 
peller gives the new minesweepers greater flexibility in speed and direction. 


The minesweeper program as author- 
ized to date consists of the construction 
of 62 AM, 22 AMS, and 49 MSB vessels 
for the U. S. Navy and 35 AM and 
112 AMS types for delivery to foreign 
nations. 

The need for relatively nonmagnetic 
AM vessels was visualized during 1948 
1949. The first important step in their 
construction was the selection of a ma 
terial which build 
successfully a vessel large enough to 


could be used to 


supplement or replace the 220-foot, 
steel-hull AM. Aluminum was seriously 
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wright. Today, however, the giant tim- 
bers are scarce and were soon found to 
be in criticelly short supply. Perhaps 
one tree in two hundred could supply 
timbers of the size needed. 

As soon as this situation was recog- 
nized, the naval engineers in the Bureau 
of Ships turned to a development in 
wooden-ship construction which had 
grown out of a conference of synthetic 
1942. 
With typical American resourcefulness, 


adhesive manufacturers held in 


a resin adhesive had been found which 
proved durable enough to withstand 








the rigorous requirements of extreme 
service exposure and stress at sea. 
Using this remarkable adhesive, the 
shipbuilders of the new minesweepers 
were able to circumvent the need for 
large white-oak timbers through the 
utilization of laminated members 
formed with the plentiful shorter pieces 
of oak and fir. The use of laminated 
structural members in this manner is 
considered by many to be the first ma- 
jor construction to wooden-ship con- 


struction in many years. 


HEN the lead shipbuilder for 
the AM42r class found he was 
unable to procure laminated oak in time 
to meet his erection schedule, he set out 
to make his own frames. He was ex- 
tremely successful and demonstrated 
that shipyards could be permitted to 
manufacture their own laminated mem 
bers. Therefore, authority for the vari- 
ous shipyards to make their own lami- 
nations, subject to strict quality control, 
was granted by the Bureau of Ships. 
The second major problem was the 
design and development of nonmag- 
netic equipment and components to 
replace virtually every item aboard ship 
which would normally contain iron and 
therefore contribute to the magnetic 
signature of the ship. Here the nearly 
insurmountable obstacle proved to be 
the design and construction of non- 
magnetic Diesel main engines and aux- 
iliaries. 


HE task fell to the Packard Motor 
Car Company and General Motors 
Corporation to design and build main 
engines and generator prime movers 
using nonmagnetic metallic materials. 
It will be immediately apparent to engi- 
neers that the nonmagnetic requirement 
is a radical departure from conventional 
Diesel-engine design and poses a multi- 
tude of metallurgical and engineering 
probier s. 
The Packard engines first considered 
we.e attractive for this application since 
used in considerable 


aluminum was 


quantity where cast iron or steel was 
more commonly employed. 

By redesign, Packard was able to 
reduce the magnetic characteristics of 
these engines by using bronzes in place 
of steel where aluminum was not suit 
able. Highly such as 
crankshafts and connecting rods, were 


stressed parts, 


fabricated using nitrided stainless steels 
and nonmagnetic nickel alloys. 
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The unique all-wood laminated structure of the nonmagnetic minesweeper 
is clearly visible as a skilled shipwright works on the keel of the AM-422. 


e 





As might be expected in any such 
new design effort, some engineering 
difficulties have arisen with several of 
these innovations. Further develop 
ments of these engines are the subject 
of continuing efforts by topflight Diesel 
and metallurgical engineers. The evo- 
lution of the engines alone is a long 
story of tireless effort, design study, ex 
perimentation, and test-stand trials. 

Packard produced two major units in 
the AM, AMS, and MSB classes—the 
Packard 12-cylinder V engine with a 
brake 


continuous-duty of 600 


horsepower and the Packard 6-cylinder 


rating 


in-line engine with a continuous-duty 
rating of 300 brake horsepower. 

Four Packard 12-cylinder Diesel en- 
gines will serve as the main machinery 


Keel for still another nonmagnetic sweeper lies beside partially 


V essels at the 


\M 


completion of the present program. In 


plant in sixty-one 


addition, the Packard 12-cylinder en 
gines serve as the main engines in two 
of the AMS-class vessels. 

Diesels also serve as 


These prime 


movers for electric generators along 
with the 6-cylinder Packard for use with 
smaller units. Two 6-cylinder Packard 
engines each power the forty-nine mine 
sweep boats (MSB). 

General Motors Corporation was 
awarded contracts for the main engines 
for 132 AMS vessels with some 39 sets 
of main engines for the AM-class ves 
sels. These engines are modifications of 
the standard GM 8-278A and 8-268A 
Diesel engines with essentially only a 
materials 


substitution ot nonmagnetic 


completed wooden 
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for the bulk of the standard magnet 
engine parts 

In the AMS vessels powered by Gen 
eral Motors the main engines are two 
GM 8-268A’s. 


gine is rated at 440 horsepower, drives 


nonmagnetk Each en 
the propeller through Farrell-Birming 
ham reduction gears, and is equipped 
with air clutches and reverse gear 
Engine operation is controlled from 
the pilothouse by Westinghouse pneu 
\M 


ing the General Motors installation, two 


matic controls. In the vessels hav 


GM 8-278A’s serve as the main engines. 


REAT strides have been made in 
improving ship maneuverability in 
AM class 


fixed-pitch, 


the 165-foot In conventional 


ship design, single-piece 
propellers are used. However, in these 
new AM’s, controllable reversible-pitch 
propellers are employed. This results in 
improved maneuverability because of 
the rapid response to changes of pitch 
for reversal. It also permits continuous 
operation of the main engines at their 
most efficient speed while affording 
great flexibility in ship speed and di 
rection. 

The controllable-pitch propeller 1s 
particularly valuable in improving pro 
pulsive efhciency while towing mine 
sweeping gear. Maneuvering of the ship 
with the engines can be effected either 
in the pilothouse or in the engine room. 

In addition to the innovation of using 


materials 


practically all nonmagnetic 


for components where heretofore ordi 


nary medium carbon and alloy steels 


were used, many additional features 


had to be included, such as automatic 
degaussing compensations for changes 


in course and the breaking up of piping 


hull as building program reaches height. 
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Length over all 

Beam 

Depth 

Draft 

Displacement, normal (tons) 
Diesel oil capacity (tons) 


Potable water (tons) 





AM 421 Class 


AMS 60Class MSP 5 Class 
144’ 7,2” 
26’, 10” 15’, 4” 
13’, 4” 1 
8’, 6” , 
384 2 


27 6 


8.6 


173’ 
3y 
22’, 6” 
10’, 4” 
780 


14.5 








Principal characteristics of the 


systems, life lines, and other 
equipment comprising closed-loop sys- 
tems by the use of electrical insulators 
to avoid setting up eddy currents. 

The large Badger distillation plant, 
cyclotherm heating boilers, and Hyde 
hydraulic steering gear are of virtually 
nonmagnetic construction. In addition, 
main shafting, propellers, galley equip- 
ment, piping, plumbing fixtures, anchor 
chains, and anchors are of nonmagnetic 
material. Where food is stored in the 


usual ferromagnetic containers, special 


stays, 


degaussing coils have been installed to 
encircle these areas. 


~ IMILARLY, refrigeration systems, 


mufflers, heavy gears, and the cast- 
bronze rudders are nonmagnetic. Wir- 
ing is sheathed in woven nonmagnetic 
flexible tubing. 
Nonmagnetic wire ropes, floats, cut- 
ters, and the special equipment associ- 
ated with minesweeping have been de- 


new nonmagnetic minesweepers. 


signed, developed, and furnished. Spe- 
cial attention has been given to the 
minesweeping gear itself. The latest 
nonmagnetic gear has been installed, a 
broad stern designed to facilitate the 
handling of sweep gear, and special 
trials are in progress to determine the 
best arrangement for streaming the 
gear. These matters are of paramount 
importance as the sweeping of mines 1s 
the primary mission of these ships. 

Habitability also has received its 
share of attention, although the limited 
size of the vessel permits no elaborate 
luxury features. Each bunk in the 
crew's berthing space has an individual 
reading light. Fluorescent lighting has 
been installed generally throughout the 
messing and berthing spaces, and venti- 
lation to the maximum practicable ex- 
tent has been provided. 

Efficient working space and comfort- 
able living quarters for the crew insure 
safer operation, heightened morale, and 


By careful redesign, machinery in the engine room of this AM-type mine- 
sweeper was constructed 80 per cent of nonmagnetic materials (Navy photo). 


the more certain accomplishment of 
each mission. 

The tremendously ambitious AM, 
AMS, and MSB building program, now 
past its midway mark, has been a major 
challenge to many of the Nation’s lead- 
ing engineering firms since it entailed 
solving the numerous problems men- 
tioned. 

Perhaps the greatest challenge was 
presented to the design agents of the 
vessels, P. L. Rhodes Company of New 
York for the AM classes, Sparkman 
and Stevens of New York for the AMS 
classes, and John Trumpy and Son of 
Annapolis, Md., for MSB’s. 

These naval architects, working at 
first from only meager contract plans, 
developed the detailed layout of these 
ships. These men, working under the 
heavy pressure of early deadlines, must 
develop a ship in detail to function as 
a workable operating unit. This entails 
the preparation of thousands of con- 
struction plans and the resolution of 
an endless number of conflicting re- 
quirements. 

The new minesweepers are welcome 
additions to the U. S. Navy. They rep- 
resent a big step toward meeting the 
threat of all-out enemy mining activity, 
although a far larger quantity of mine- 
sweeping vessels will likely be needed 
for U. S. defense as well as for assault 
sweeping in forward areas. 


| addition to the design and con- 
struction of these new vessels the Bu- 
reau of Ships continues to emphasize 
the need for further research and ex- 
perimentation pointed toward solving 
the problem of the modern mine. The 
U. S. Navy Mine Countermeasures Sta- 
tion at Panama City, Fla., is the princi 
pal Bureau of Ships activity constantly 
working on the development of mine 
countermeasures. It is a vigorous, ex- 
panding activity with a very real re- 
sponsibility to the Nation to develop 
means for countering enemy mines. 

In addition, there are also various 
universities and contractors which have 
been engaged by the Bureau of Ships in 
its efforts to search out the very best 
scientific and engineering brains to 
counter the skill of the designers of 
enemy mines. 

With new ships and the latest count- 
ermeasures the U. S. Navy is constantly 
endeavoring to insure that our harbors 
will remain open to vital shipping in 
time of national emergency. 


ORDNANCE 





Armament Technology 





Better Truck ‘Tires 


Performance, design, and synthetic-rubber content of tires for 


our military vehicles have been increased many times over those 


achieved by the armed forces and industry during World War Il 


HROUGH the active codpera- 

tion of the tire industry definite 

improvement in performance, de- 
sign, and increased synthetic content in 
military tires has been achieved over 
military tires as we knew them at the 
end of World War II. 

First, the durability of military tires 
has been improved materially through 
improved carcass strength and im- 
proved compounding in _ synthetic 
treads. Owing to the short supply of 
rayon, cotton cord was acceptable in 
military tire construction, even in large 
tires, during the World War II pro- 
gram. Cotton-cord construction in to- 
day’s military tire production is per- 
mitted only in 15- and 16-inch tires 
for light trucks and, at the option of 
the manufacturer, in size 7.50x20, 8-ply 
rating tires. However, almost one hun- 
dred per cent of these sizes being fur- 
nished are ot rayon construction, which 
insures greater carcass strength. The 
carcass strength of these tires of rayon 
construction not only greatly exceeds 
that of similar World 
War II, but it even surpasses without 


tires used in 
question the increased plunger value set 
up for these tire sizes over the require- 
ments for World War II tires. 


tbe 1E use of rayon in carcass construc 

tion permits a reduction in number 

of plies used, increases carcass strength, 

and raises the uniformity level for tire 
durability and tire life. 

The use of rayon cord provides a 

construction, 


flexible carcass 


which permits operation at lower in- 


more 
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flations as used in sand and cross 
country operation, for maximum flota- 
tion ability without fear of cord fatigue 
failures. Since the growth of rayon due 
to service is more controllable and uni- 
form than that of cotton, synthetic 
treads gain more resistance to cutting 
and cracking. 

Both were widespread causes for tire 
failure in World War II. 

The use of improved rayon cord in 
carcass construction has reduced tire 
operating temperature, thus giving 
greater resistance to synthetic tread 
separation and heat-break failure for- 
merly associated with tires having cot 
ton and synthetic construction. 

Despite the increased and ever-in 
creasing load and speed demands on 
these tires brought about by heavier 
and faster military vehicles with in 
creased payload capacities, these gains 
in carcass strength (through improved 
cord construction) are apparent in the 
doubled life expectancy of the present 
military tires over their World War 
II counterparts. 

Nylon cord may soon become avail 
able in sufficient quantities to permit 
its use in the immediate and future pro 
duction of military tires for transport 
service. As rayon cord proved a boon 
military 


to synthetic construction in 





Mr. England is chief of the 
Rubber Branch, Research and 
Development Division, Detroit 
Arsenal, Center Line, Mich. 





tires over cotton construction, nylon, 
with its recognized approximate double 
strength of rayon, can advance us one 
step nearer to our desired achievement 
of maximum synthetic content in mili 


tary tires. 


UT just as the advancement in qual 
ity of rayon cord to its present ac 
cepted high position as a fabric for tire 
carcass construction took a period ot 
years to develop, so we can expect the 
widespread use of nylon as a tire cord 
to require development over a period of 
years. 

The greatest factor in restricting the 
use of nylon cord in tire construction 1s 
the fact that its stretch characteristics are 
entirely different from those of rayon. 

To utilize the strength to be gained 
with nylon, the first problem to be 
overcome is that of restricting the nylon 
carcass growth which imposes growth 
strains on the tread and lowers tread 
resistance to cutting, cracking, and 
separation. Satisfactory progress can be 
reported in this respect through the 
prestretching methods being developed 
by various manufacturers of military 
truck tires. 

Durability tests of 9.00 and 11.00x20 
nylon-cord military tires indicate that 
these prestretching methods are deh 
nitely improving the durability of nylon 
cord tires to the extent that we believe 
nylon could be considered as a suitable 
and effective tire fabric in the not-so 
distant future. 

The development and the satisfactory 


use of nylon as a tire cé rd ror carcass 


661 





Armament Technology 





construction will bring us one step 
nearer our goal by increasing carcass 
strength, further reducing tire operat- 
ing temperature, and increasing the re- 
sistance of synthetic treads to their 
prime enemy—heat. 
66 OT” GR-S (Buna S) was the 
type of synthetic rubber devel 
oped during World War II and used by 
all manufacturers in tire construction. 
During the past few years, the number 
of standard, special, and experimental 
types of GR-S manufactured and dis- 
tributed has increased substantially. 
One most significant development has 
been “cold rubber” (GR-S polymerized 
at 41 degrees Fahrenheit). 

Cold rubber has been compounded 
and recompounded to the point where 
the synthetic we are receiving in mili- 
tary tires today is a vast improvement 
over the hot-type GR-S used in World 
War Il 


because of its resistance to 


tread over the shoulder of the tire, thus 
achieving a more rounded tread profile. 

This elimination of excess tread rub- 
ber in the shoulder region accomplished 
two purposes. First, the tire was made 
more flexible and thereby its flotation 
performance was improved. Secondly, 
the failure resistance was increased. 

Tread separation brought about by 
extreme operating temperatures was 
one of the major reasons for tire re- 
moval during World War II. This tread 
separation usually developed under the 
tread lugs in the shoulder area. Operat- 
ing temperatures in this area were re- 
duced by changing to the NDCC 
design. 

Further design changes in tread ap- 
pearance are being investigated for 
the purpose of increasing the resistance 
to irregular wear, a phenomenon com- 
mon to front tires. This type of wear is 
known as “heel-and-toe” and is aggra- 
vated by the front-end geometry settings 


Rocks and ledges supply the necessary conditions to test synthetic military 
tires for susceptibility to bruise breaks at Detroit Arsenal (Army photo). 


cracking, tearing, chipping, outgrowth, 
tread wear, and its over-all perform- 
ance. 

It is safe to say that, through this de 
velopment of the original GR-S syn- 
thetic rubber, the synthetic polymers 
being put into tires today have, in 
every respect, improved durability over 
the World War II military tire. 

Although the military tire still re- 
tains the nondirectional-type tread de- 
sign, which affords maximum traction 
in either forward or reverse, changes 
have been made from what was for- 
merly called an NDMS (nondirectional 
mud and snow) tire to our present 
NDCC (nondirectional cross country) 
tire. In the NDCC, the sharp corner 
has been eliminated at the edge of the 
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(camber and toe-in) of the vehicle. 
Proposed changes in design should 
give more stability to the tread lugs 
in the shoulder area, thereby giving the 
tire more resistance to irregular wear. 
Moreover, eliminating excess rubber in 
the shoulder area, especially in the 
voids, should give the tires more ability 
to dissipate heat in this critical region. 
The actual synthetic content of tires 
presently being purchased for military 
vehicles does not show any large in- 
crease over the synthetic content of tires 
of like sizes of World War II vintage. 
But a comparison of the two shows 
that the military tire of today has been 
developed through improved synthetic 
polymers to the point where, in spite of 
the heavier payloads, higher speeds, and 


heavier vehicles, double durability and 
service life can be expected. 

At this time and in an emergency, 
tires could be made that would have a 
higher synthetic content than that of 
their World War II counterparts; but 
under the more rigid and severe test 
conditions set up for the qualification 
and acceptance of today’s product, they 
would be superior to World War II 
tires, which had a lower synthetic con 
tent. 

Depending on size, the present mili- 
tary tires (up to and including 9.00x20, 
8-ply rating) contain from 87 to 97.5 
per cent synthetic, which is the maxi 
mum synthetic content that can be in- 
corporated without affecting the high 
degree of durability developed in these 
tires. Transport tires (from 9.00x20, 10- 
ply rating, up to and including 14.00x 
20, 12-ply rating) contain 60 per cent 
synthetic. 


EVELOPMENT 


synthetic tires in these sizes have 


and testing of 
shown that, in an emergency, these sizes 
could be stepped up to eighty-seven per 
cent synthetic with satisfactory results. 
At present, some loss in over-all dura 
bility can be expected where extremely 
high atmospheric temperatures are cou 
pled with high sustained speeds under 
maximum payload conditions. 

It is not improbable that, with the 
development of nylon cord as a carcass 
fabric and with the proposed changes 
in design, a satisfactory 87 per cent 
synthetic tire could be produced in 
sizes from 9.00x20, 10-ply, through 
14.00X20, 12-ply, with no loss of dura- 
bility. Synthetic rubber is being in- 
corporated in increasing amounts in 
tires of larger cross section for use in 


off-the-road service. 


| is expected that the increased resist 
ance to cutting, cracking, and chip 


ping (developed in synthetic tire treads 
through compounding) will allow syn- 
thetic content in large proportions in 
the larger-sized tires which, up until 
now, have contained no synthetic rub- 
ber. 

Judging from test results obtained in 
numerous programs at Camp Bullis, 
it appears that the increase in carcass 
strength developed through improved 
cord tensile strength and improved 


methods of carcass construction will 
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Synthetic-rubber tires are tested for fabric weakness by actual driving over 


solid rock ledges as part of Detroit Arsenal's research program 


allow the elimination of the g.00x20, 
10-ply, dual-bead NDMS tires from our 
standardization program list. This tire 
will be replaced with the standard 9.00x 
20, 8-ply, single-bead NDCC tires de 
veloped since World War II. 

The increased strength of these 
lighter tires, used primarily on 2%-ton 
vehicles, makes them practical for satis 
factory performance under conditions 
of load for the 4-ton Diamond T ve 
hicle, which has been equipped with 
the 9.00x20, 10-ply, NDMS tires. 


HE problem of rubber deterioration 

and how to interpret its effect on the 
serviceability of rubber end items was 
ol such serious proportions as to cause 
a joint meeting of the Department ol 
Defense, the National Research Coun 
cil, and September 20, 
1953. This meeting was marked prin 
lack of 
knowledge on the subject. Since World 
War II, the Rock Island Arsenal has 


been conducting extensive basic research 


industry on 


cipally by the fundamental 


for Army Ordnance. In addition to this 
Detroit has, 


through one laboratory contract, devel 


basic research, Arsenal 
oped several other possible chemical ad 
ditives for rubber which promise effec 
tive long-range protection against one 
type ol deterioration—ozone attack. 
Five other contracts are in effect to 
adapt the developments of the Rock 
Island Arsenal and the Detroit Arsenal 
laboratory to actual practical tire and 
mechanical goods production. Experi 
mental weather-resistant tires have been 


exposed outdoors in five sites (located 
between Yuma, Ariz., and Alaska), and 


some of the constructions are crack-free 
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Army photo 


after eighteen months. Presently pro 
cured tires last less than one week un- 
der the same conditions. 

We believe there is a much better so 
lution to the problem than the various 
paints and compounds now being used 
in quantity in tire storage. Information 
also is being collected on the storage 
life of rubber items under various con 
ditions. It should be pointed out that 
rubber is essentially a perishable item 
under any known method of preserva 
tion, and such deterioration can be 
slowed down only to some extent. 

The 


ducted 


Detroit Arsenal also has con 


arctic ft 


tests on performance o 


tires, tubes, valve cores, caps, and so on, 
commercial items to 


and has found 


be adequate in certain cases. Con 
tinued research and development and 
specification revision on these problems 


are under way. In some Cases, the com 





mercial companies are improving and 
testing new developments at their own 
expense, and other developments are 
being carried out under ordnance con 
tracts. 

We are-still striving to make it pos 
manutacture tires 


sible technically to 


materials available within the 
United 


tracts are under way to replace natural 


from 


continental States. Two con 


rubber cements with synthetic cements 
One 


involves a preliminary investigation into 


in tire building small contract 
premature tire failures developed under 
certain test-wheel and superhighway 
conditions. 

Two contracts are under way to de 
velop lightweight wheels which meet 
the specifications of the wheel stand 
ardization program of the Department 
of Defense. 

Under another contract all known or 
published data on the low-temperature 
properties of the various rubber poly 
accumulated and tabu 


mers will be 


lated in one report for ready use 


HE central inflation system for tires, 
which allows the driver to adjust tire 
inflations to the terrain without leaving 
his seat, demonstrated its ft 
tialities in World War II, particular! 
DUKW amphibious 


| 
’ | 
Arsenal into 


potter 
} n 


in the 2'%4-ton 
truck. Detroit 

contract 
A. Schrader 


pletely automatic system impre 


entered } 


] / 


with the original designe 


Son, to develo 


known limitations of the World War II 


system. We are currently in a program 


a pilot system in the 


ehicle 


to incorporate 


newly designed amphibious 


Steep grades, causing shifting of loads and a tremendous strain on tire carcas- 


ses, are a part of the military 


tire test conditions at 


Detroit (Army photo 
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Fungus Control 


The rapid deterioration of electronic equipment when exposed to 


mold indicates the need for the use of resistant materials and 


better construction 


ILITARY equip 

ment must be ready to operate 

at the turn of a switch or the 
push a button—it is of no use to 
anybody when it is inoperative. This 
obvious fact was driven home in dra- 
matic fashion in the early years of 
World War II when we were engaged 
with the Japanese in the South Pacific. 
Our well-built, well-designed electronic 
sometimes, it 


electronics 


gear went to pieces; 
seemed, in a matter of hours. 

Our experiences in 1942 caused an 
immediate reévaluation, in a logistics 
sense, of our entire approach to the 
design and packaging of equipment. 
We had come upon an unforeseen and 
apparently unconquerable enemy. 

That enemy was deterioration. Call it 
rot, mildew, or fungus, it destroyed 
equipment faster than we could pro- 
duce it. Overnight, it made obsolete 
most of the established insulating ma 
terials in common use at that time. A 
quick fix was necessary—a stopgap— 
then the problem could be attacked in 
an orderly fashion in the laboratories. 


HE quick fix was found. It had 

then and still has its limitations, but 
with modifications it is in use today. 
Both military and civilian research 
laboratories have developed better meth 
ods, but the fact remains that the elec- 
tronics industry, by and large, has not 
adopted these methods. 

Why it has not depends, in large part, 
on a misunderstanding of the nature of 
the problem. Parenthetically, it should 
be said that the industry is not entirely 
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to insure reliabil ity mm combat and storage 


Louis A. Greenhood 


to blame for this. After all, only the 
largest producers can maintain exten- 
sive research and development pro- 
grams, and even they do not always 
have the services of mycologists or bac- 
teriologists. 

Moreover, the military believed, and 
industry concurred with them, that the 
problem was purely a tropical one. 

In peacetime, before 1942, the services 
had very little electronic equipment, 
and the little they had was under con- 
stant preventive maintenance so that 
deterioration in unmolested storage 
could not be evaluated. Similarly, the 
radio industry had no storage problem, 
since a new commercial line was de- 
signed every year, and the product was 
made one day and sold the next. 

When we went to all that 
changed. When electronics equipment 
started to fall apart in the Pacific the- 
ater, something had to be done—pro- 
tection had to be devised. The obvious 
thing to do was to coat everything 
which could be attacked by fungus 
with a fungicide in a suitable vehicle. 

The first vehicle tried was shellac, 
then in common use in the industry; 


war, 





Mr. Greenhood has worked 
on the problems of fungus 
control with Strasburger and 
Siegel, chemists and bacteri- 
ologists, Baltimore, Md. He 
was formerly in the engineer- 
ing department of the Glenn 
L. Martin Company. 





it could be loaded with fungicide and 
was easy to apply. Then the trouble 
started. Long before the equipment ever 
reached the field, the fungicide had 
leached out, and the organic base of the 
lacquer provided an excellent culture 
medium for the growth of mold. 


ig pt a varnish using a relatively 
inert resin in a tung-oil vehicle 
with salicylanilide for a fungicide was 
tried. This proved to be somewhat satis- 
factory and is still in general use today. 
However, there are several shortcom- 
ings with this method. Here are a few 
of them: 

1. Salicylanilide is an effective fungi- 
cide against only a limited number of 
types of parasitic organisms. The var- 
nish itself, because of its inertness, pro- 
vides the greater protection. 

2. Application is difficult. The equip 
ment must be heated and dried for a 
long period of time prior to the appli- 
cation of the varnish, and the finish de- 
veloped after varnishing must be care- 
fully since pinholes are 
enough to permit certain fungi to grow 


inspected, 


under it. 

3. This type of treatment is so ex- 
pensive that only equipment destined 
for tropical storage and use is so treated. 
But the crux of the problem is in the 
fact that fungi exist everywhere. The 
air you are now breathing is certain 
to contain at least one hundred spores 
of one or more of the more common 
fungi per cubic foot. Under proper 
conditions each spore is capable of 
starting a mold colony, and the proper 
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conditions can exist from the equator 
to the poles. 

To grow fungi, the following are 
necessary: a nutrient surface, high rela- 
tive humidity, and a sufficient periodic 
variation of temperature to cause the 
formation of dew. These three condi- 
tions will suffice over a range of tem- 
peratures from 20 to 130 degrees Fah- 
renheit to grow most organisms. 

Subjected to these conditions, elec- 
tronic equipment will deteriorate in the 
same fashion in a warehouse in New 
York as in the jungles of Panama, al- 
though not so rapidly. 

Of the more than 100,000 identified 
species of fungi, less than 5,000 types 
do most of the damage to equipment 
and supplies. Oddly enough, among the 
chief 
Penicillium 


members of the 
group, their 
antibiotic uses, and certain subgroup- 
ings of Trichoderma sporata, whose 
microorganisms 


offenders are 


famous for 


family contains the 
that aid in the ripening of Camembert, 


Liederkranz, and similar cheeses. 


cc yeasts, close relatives to the 
ones the brewers and bakers use, 
also cause considerable trouble by di- 
gesting adhesives and sizings made 
from carbohydrate substances. 

To complicate the control problem 
further, the organisms doing the great- 
est damage are among the commonest 
and are found in quantity all over the 
surface of the globe. 

In the search for an effective fungus- 
control medium, let us consider the 
concept of a fungicidal protective coat- 
ing. As long as that coating remains 
intact, there is a degree of protection 
against some organisms. The military 
specification, MIL-V-173A, governing 
the properties of such a coating, pro 
vides standards of toxicity against four 
organisms, two of the Aspergillus 
group, Penicillium luteum, and Tricho- 
derma T-1. 

Yet the Office of Scientific Research 
and Development in Washington, D.C., 
maintains a file of over 4,500 different 
fungus cultures developed in connec- 
tion with its research into the causes 
of deterioration of optical equipment, 
plastics, textiles, and photographic sup- 
plies. 

Obviously, control over four organ- 
isms out of a multitude is not enough. 
Moreover, the fungicidal coating can- 
not be used in tube sockets, cable con- 
other disconnect areas 


nectors, and 
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“Every one concerned with 
the present military program 
knows we do not have re- 
sources to waste on the altar 
of unnecessary attrition. But 
the argument of cost is two- 
edged—the expensive under- 
taking of fungus control 
would be truly offset by the 


tremendous savings possible.” 





where entrapment of moisture occurs 
and fungi could be grown. Other forms 
of fungus control must be found— 
control that is effective in every con 
ceivable situation. 

Dr. Glenn T. Greathouse, director of 
the National Research Council’s Tropi 
cal Deterioration Center, has frequently 
commented on the enormous scope of 
the problem. Speaking before an audi 
ence composed of members of the 
American Institute of Optical Engi 
neers and others in Washington in 
1945, Dr. Greathouse said: 

“The total cost of optical and photo 
graphic equipment, as well as other 
material of the greatest tactical impor 
tance destroyed or severely damaged 
as a result of microédrganic growths, 
or from the by-products of such 
growths exceeded the cost of all 
the small-arms ammunition expended 
in the South Pacific theater of opera 
tions during the first two years of the 


war.” 


ECENTLY the University of Penn 

sylvania completed an extensive 
research program under government 
contract. The Engineering Center at 
Fort Belvoir, Va.; Squier Signal Lab 
oratory at Fort Monmouth, N.J.; Air 
Research and Development Command 
at its base at Rome, N.Y.; Pitman 
Dunn Laboratory at Frankford Arsenal 
in Philadelphia, Pa.; and the Naval Re 
search Laboratory in Washington, D.C., 
are maintaining a continuing program 
of investigation for their respective 
services, 

Harvard Medical School has one of 
the largest files of mycological cultures 
in the The University of 
Florida has an engineering and indus 


world. 


trial experimental station which has 
made valuable contributions in the de 
velopment of fungicides and techniques. 

In the solution of individual prob 
lems, dramatic successes have been ob 


tained by these programs, but thus far 
no criteria to be used by all industry 
have been put forth. 

From all indications, it is up to the 
electronics industry itself to find its 
own solution. It must utilize the data 
developed by all avenues of research 
and, from its own experience, deter 
mine which of the materials, compon 
ents, and processes adaptable to its uses 
will support the growth of fungus and 
which ones are naturally inert. 

This imposes a tremendous burden 
on those engineers responsible for the 
control of materials, standards, and 
processes. Nor can they do the job with 
out enlisting the services of experienced 
mycologists who, in turn, must under 
stand 
need to be taken into account 


the electrical exigencies which 
before 
anything resembling a solution can be 
obtained. 

Close liason between industry and 
the interested governmental agencies, 
in the spirit of continuing cooperation, 
would be an invaluable ingredient in 


the success of such a program. 


ET us examine some of the factors 
affecting the development of a sound 
program. It is not enough, tor instance, 
that a 
metal, is not a fungus nutrient, per se. 


to know material, such as a 
The degree of fineness of surface finish 
must be controlled—otherwise organi 
dust might collect, become impregnated 
and nurture harmful 


with moisture, 


fungus growths whose by-products, 
such as enzymes or acids, have been 
known to damage nonnutrient ma 
terials like metals and optical glass. 
Another avenue of investigation to 
be explored is the chemical composition 
of all 


ample could be quoted to illustrate its 


nonmetallic materials. An ex 
importance. In recent tests at the Pit 


man-Dunn Laboratory it was found 
that fungus attacked one sample of 
polyvinyl chloride film under test and 
none of the others being tested simul 
taneously. 

This material is one widely used as 


an insulator on wires and is inert to 
nearly all fungus growths. However, 
the plasticizer used in the offending 
sample was dibutyl sebacate, highly 
susceptible to the fungus, Trichoderma 
sporata, a common soil contaminant. 
Physically and electrically, this com 
position of polyvinyl chloride is no dif 
ferent from types using inert plasticiz 


ers. When it is learned that this is not 
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a unique, isolated example but a typical 
problem encountered by the research 
laboratories, the importance of rigid 
material specification and control is 
clearly manifest. 


T would be logical to believe that 

these problems can be solved only if 
industry adopts the methods and cri- 
teria indicated by the research agencies 
into a codrdinated program of action. 
Such a program might include the fol- 
lowing practices: 

1. The elimination of all proteins, 
protein compounds and derivatives, and 
such materials as wood, casein and gela- 
tin glues, cotton, linen, paper, cork, 
leather, felt, hair, and other animal 
fibers, even as fillers in nonnutrient ma- 
terials. 

2. Every material and component 
part selected for use should be subjected 
to a 30-day test sealed in a container 
with an environment containing a high 
concentration of spores from many types 
of fungi, and considerable organic ma- 
terial in small particles, at 95 per cent 
relative humidity and a temperature of 
go degrees Fahrenheit. The containers 
should be periodically agitated and 
cycled through a temperature range 
from 50 to 120 degrees Fahrenheit 
throughout the entire test period. In 
this fashion, the worst possible storage 
conditions could be simulated. 

3. The damage, or resistance to it, 
should be evaluated by the following 
criteria: 

a. Visual inspection under magnifica- 
tion for fungus growth. If growth is 
encountered, a determination of type 
should be made. 

b. Chemical damage by the by-prod- 
ucts of fungus growth on the part or 
on the surrounding organic matter 
should be investigated. If any is found, 
its composition should be analyzed. 

c. Tests should be made to determine 
any change in the physical or electrical 
properties of the material as a result of 
its being subjected to the environment. 

d. Measurement of the losses suf- 
fered by component materials in the 
samples as a result of fungus damage 
could be determined by the use of 
radioactive tracer elements in resins, 
plasticizers, fillers, stabilizers, finishes, 
etc., in accordance with established lab- 
oratory practices, 


HEN the procedures outlined 
above have been followed and the 
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fungus-nutrient materials have been 
eliminated, the first part of the problem 
has been brought under control and, at 
the same time, the need for fungicidal 
varnish treatment is eliminated. 

In the case of large production runs, 
the cost of the investigative program 
outlined above would be more than off- 
set by the saving of time, labor, and 
materials. However, to achieve maxi- 
mum effectiveness in fungus control, 
present-day design, packaging, and stor- 
age procedures also should be reviewed. 

Much has been written in recent 
years concerning design practices. The 
problem has been considered from the 
viewpoints of those engineers concerned 
with serviceability, radio noise control, 
interchangeability, flexibility through 
modular construction, and others. 

Yet, although these and other aspects 
of the working environment for elec- 
tronic equipment have come in for 
their share of attention, the establish- 
ment of design factors to mitigate 
the hazard of fungus infection has not. 

This problem cannot be attacked in 
the straightforward fashion indicated 
for material control. Nevertheless, if 
those conditions controlling the estab- 
lishment of fungus colonies—variation 
in temperature, relative humidity, and 
the presence of organic material—are 
used as a starting point, much will 
suggest itself. 


OR instance, in reducing the proba- 

bility of sufficient temperature varia- 
tion to induce dew formation, one thing 
to be tried is the installation of thermo- 
statically controlled heaters to prevent 
extreme reduction of temperature when 
the equipment is inoperative. 

Following the same trend of thought 
toward controlling other environmental 
aspects favorable to fungus growth, cer- 
tain rather obvious things can be done. 
The placement of component parts 
within an electronic chassis should be 
carried out with an eye toward the 
elimination of large horizontal surfaces 
which tend to collect organic dust. 

In addition, the forced-draft cooling 
systems frequently incorporated in 
equipment design should produce an 
air stream of sufficient velocity to pre- 
vent the settling of dust on those hori- 
zontal surfaces that remain. 

In equipment where temperature 
control through heating and cooling is 
not practicable and dew formation can- 
not be prevented, all moisture traps 


should be eliminated. Drain holes 
should be provided, and chassis and 
racks should be channeled so that mois- 
ture runoff would be efficient. 


NE area where a_ tremendous 

amount of fungus-induced de- 
terioration occurs is in depot storage. 
Preventive maintenance is difficult and 
expensive there, even when it can be 
done at all. It is here that ingenuity in 
preparation and packing would pay 
great dividends in the saving of ma- 
tériel and labor. For example, the fol 
lowing procedure might be explored: 

In packing for depot storage, equip- 
ment might be heated in drying ovens 
for a long enough period of time to 
remove all traces of moisture and to 
destroy any fungus spores present on it. 
Immediately following this treatment, 
the equipment should be encased in 
pliofilm bags which should then be 
shrunken to the contour of the material 
they enclose. 

As a further precaution, the surface 
composition of the pliofilm might in- 
clude a fungicide, such as calcium pro- 
pionate or salicylanilide. In the con- 
sideration of film materials, latex-base 
cocooning should not be used since this 
material deteriorates readily under fun- 
gus attack. 

The use of carbon dioxide as a fungi- 
cide might will be explored by electron- 
ics equipment manufacturers. An at- 
mosphere containing 50 to 75 per cent 
of this gas is usually fatal to all the 
common fungi. Since it is not only 
fungicidal but fire-retarding as well, it 
is worth investigating for use in storage 
containers and for hermetically sealed 
devices, at least where metallic corro- 
sion as a result of acid formation 
through the use of the gas is not im- 
portant. 


AS a concluding argument for a co- 
ordinated program, the importance 
of the following facts must be noted: 

Much can be done by utilizing the re- 
search of the last twelve years and by 
incorporating the resulting new ap- 
proach into future design and develop- 
ment. Every one concerned with the 
present military program knows we do 
not have resources to waste on the altar 
of unnecessary attrition. But the argu- 
ment of cost is two-edged—the expen- 
sive undertaking of fungus control 
would be truly offset by the tremendous 
savings possible. 
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Maintenance “Salesmen” 


The Division Ordnance Battalion is now an integral part of the Army’s 


combat formation and provides the “sales engineers” who must interest 


the assault forces in understanding and maintaming their equipment 


NDUSTRIAL equipment suppliers 
provide users of their equipment 
with technical some 
lines, plant follow-up by sales engineers 


service. In 


is as vital a part of an equipment sale 
as the contract itself. 

Intricate machinery requires close 
service support. Users must be shown 
its secrets and made to understand its 
capabilities, limitations, and the penal- 
ties of abuse. Management must appre- 
ciate requirements for supply, mainte- 
nance, and repair, as well as the eco- 
nomic point for replacement instead of 
further repair. 

With industrial equipment, sales en- 
gineering pays off in repeat sales. With 
ordnance equipment for the fighting 
troops, it pays off in more firepower, 
greater mobility, and reduced losses 
from enemy weapons. Playing a vital 
role in this sales-engineering effort is 
the Ordnance Battalion, an 
integral part of the Army’s basic com- 


Division 


bat formation. It provides the Ordnance 
“sales engineers” with the assault forces. 


HE armored division of 14,906 men 
has a three-ccompany Ordnance bat- 
talion of 641 troops. The 17,509-man 
infantry division’s Ordnance battalion 
Airborne division 
that of 


contains 328 men. 


organization is similar to 
infantry. 

These three types of Ordnance units 
stand at the end of the pipeline, the last 
step in the laboratory-factory-depot sys- 
tem, representing Ordnance at the 
breech of the gun. 

Some of the 


particular problems 
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Major McDonald is Ordnance 
representative and instructor 
at the Command and General 
Staff College, Fort Leaven- 
worth, Kans. 





faced by the division Ordnance Officer 
include the following: 

During training, new men must be 
introduced to ordnance equipment; 
new equipment must be introduced to 
old units—a sizable task performed in 
Korea with the new family of vehicles; 
and sometimes seasoned units must be 
reconciled to continued use of obso 
lescent equipment as dictated by exigen 
cies of supply economy. This problem, 
faced during part of the Korean war, 
required greater emphasis than ever on 
the development of good unit mainte- 
nance procedures. 


The old when a 


Springfield rifle was issued to a re 


Army system, 
cruit under the watchful eye of the first 
sergeant to become his most cherished 
possession, is difficult to keep alive in 
this jet age when the rifle has so many 
complicated auxiliaries and rotation de 
livers personnel as casuals rather than 
as members of closely knit fighting 
units. 

However, the division Ordnance Offi 
cer continues to drive home the im 
portance of individual proprietorship 
and responsibility for all equipment 
a neverending campaign among the 
subordinate units of the division. 

This is extremely difficult to imple 


ment in combat, and the efforts of the 
Army's present Assistant Chief of Staff 
for Personnel to overcome the man 
power problem and introduce a system 
of unit replacement by battalion, and 
eventually by regiment, will go a long 
way toward improving maintenance 
standards, 


Within the 


lished policy, the division Ordnance 


broad limits of estab 
Officer determines what levels of repair 
and maintenance will be accomplished 
at each echelon, within the division's 
shop system, and works hard to de 
velop a healthy competitive mainte 
nance spirit among the units and their 


shops. 


MERICANS have great mechanical 
know-how, but it is not always as 
apparent in a front-line division where 
the soldier and sometimes his leader can 
be surprisingly oblivious to mainte 
nance requirements, Rigors of weather 


and terrain exact their toll of human 


energy, and that drain is soon felt 
in deadlined vehicles, malfunctioning 
equipment, and fast wear-out rates. 


Today's division commander is well 
aware of the problem, and the Ord 
( fic er 
support of a higher order than the sales 


nance works with command 


engineer of an equipment supplier 
would expect from a manager of a cus 
tomer firm. 

Where life itself may hinge on a car 
bine stoppage or the continued opera 
tion of a tank engine, strong motiva 
tion is present, but swift changes in 


personnel and the fluidity of battle 
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are complicating factors, compounded 
sometimes by ignorance or negligence. 

The infantryman judges artillery by 
its devastating effect on the enemy, but 
he also thinks in terms of short rounds, 
which may possibly be the result of in- 
experienced gunners who have abused 
their fuzes, tampered with firing 
mechanisms, or altered equipment in 
the field without authorization, 

Beer cans over fuzes, which emit 
weird and wonderful whistles, worry 
the enemy—but they also worry Ord 
nance. Lanyards tied so that howitzers 
will discharge before the piece has re 
turned to battery, can cause disaster. 
Prematures which wipe out gun crews 
or the inability to locate targets quickly 
are conditions which may stem from 
failures, abuses, or lack of knowledge 
in the field. Helping to whip such 
things is part of the Ordnance “sales- 
engineering” job. 


HE Division Ordnance Battalions 

support fighting “cities” of 15,000 
to 20,000 men, some 3,000 tanks and 
trucks, hundreds of artillery weapons, 
and other equipment. They work under 
climatic and weather conditions which 
run the gamut from difficult to practi 
cally impossible, in extremes of urgency 
and tactical pressure. They contend 
with personnel changes among their 
customers and staff which would dis- 
courage industrial efficiency experts. 

Pentagon plans for activating new 
divisions in a full mobilization envisage 
selection of the division Ordnance Ofh- 
cer by the Department of the Army 
and activation of Division Ordnance 
Battalions early enough for them to 
introduce divisional units to their 
equipment through schools, briefings, 
and instructor visits. 

The division Ordnance Officer plans 
his “sales engineering program,” and 
with the approval of the commanding 
general helps to build up proper atti- 
tudes, procedures, and practices among 
the various units of the division, par- 
ticularly in the various maintenance 
shops. 

To assist him in this and related 
tasks the division Ordnance Officer 
commands the Division Ordnance Bat 
talion—the only Ordnance unit within 
the field army which is not under the 
direct control of the Army Ordnance 
Officer. It is as much a part of the divi- 
sion as a rifle company or the division 
Engineer battalion, (It represents a 
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“Although it is only one side 
of a complicated job, ‘sales 
engineering at the division 
level is highly important. The 
officers and men representing 
Ordnance in this critical area 
constitute only approximately 
a quarter of the Ordnance 
strength in a typical field 
army, but their influence can 
be felt out of all proportion to 
their strength.” 





moderate increase in the infantry and 
airborne Ordnance units from the com- 
pany-size organization which existed 
prior to 1953.) 

Except for technical channels to the 
corps and army Ordnance sections, the 
division Ordnance Officer has the same 
status as any other staff officer or com- 
mander in the division, but he can 
never lose sight of the bond which links 
him to the Ordnance organization be- 
hind the division rear boundary. He 
plays the rdle of sales-engineer for the 
corporation which has supplied the 
products, even though he is on the 
customer's pay roll. 

He must endeavor to keep the rear 
echelon of Ordnance informed with 
respect to front-line conditions and in- 
terpret rear-area Ordnance problems of 
the moment to his commander. 

His immediate staff includes an ex- 
ecutive officer who maintains control 
records based on daily reports from 
divisional units, a system indicating 
over-all percentages deadlined by unit, 
backlog levels, and production dates on 
subordinate unit and ordnance shops, 
and repair and evacuation statistics. 

This officer directs a heavy schedule 
of technical-assistance visits and staff in- 
spections which constitute the bulk of 
the sales-engineering program. These 
visits are carried out by the division 
Ordnance Officer, staff officers, and key 
enlisted personnel. Criticisms are con- 
structive and visits as informal as prac- 
ticable. 


OWEVER, gross negligence or 
failure to attain desired standards 
inevitably lead to recommendations for 
command action. On the battalion staff, 
the division maintenance officer bears 
particular responsibility for implement- 
ing this program with respect to main- 
tenance procedures. 


The division Ordnance Supply Off- 
cer has a related task, which is equally 
important. He anticipates requirements 
for supplies and maintains stock levels 
—hence the battalion’s vital mobility— 
at an optimum level. 

By policing stock levels in subordi- 
nate units and encouraging unit supply 
officers to reduce unnecessary consump- 
tion he influences economy. By elimi- 
nating hoarding and ferreting out 
waste, exercising follow-up to preclude 
the abandonment of material, and help- 
ing to improve accounting and storage, 
he assists in improving the supply 
system. 

He continually strives to make it as 
responsive as possible to the customers” 
requirements. He fosters lateral supply 
on critical parts by maintaining close 
liaison with supporting and adjacent 
units and with the various elements of 
the division. He fights a continuing 
battle to reduce the amount of equip- 
ment deadlined due to lack of spare 
parts. 

Division supply officers in Korea ac- 
complished wonders of supply, screen- 
ing deadline reports from divisional 
units far into the nights and directing 
the interchange of parts between units. 
This helped greatly in reducing dead- 
lines. The urge to overstock customers’ 
shelves with parts is restrained in the 
interest of maximum mobility and re- 
ducing the strain on the pipeline. 


HE next and perhaps most impor- 

tant of all the “sales engineering” 
assistants on the battalion staff is the 
Division Ammunition Officer, or DAO, 
who is responsible to the division Ord- 
nance Officer that every unit of the di- 
vision maintains proper levels of am- 
munition on hand, that the flow is 
continuous and efficient, and _ that 
technical aspects of ammunition use 
and safety are continually considered 
throughout the division. 

In addition to orienting troops on 
new developments, inspecting dumps 
and positions to insure satisfactory 
maintenance and safety practices, the 
DAO has two enlisted explosives-ord- 
nance specialists—‘“bomb-disposal” men 
who deal with the considerable prob- 
lem of front-line dud removal, bomb 
disposal, and a variety of problems 
concerning ammunition, such as the 
removal of projectiles jammed in dis- 
abled artillery barrels or, as a field 
illuminating 


expedient, improvising 
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mortar ammunition out of rifle gre- 
nades. 

The operating personnel of the Ord- 
nance battalion consist of supply, main- 
tenance, and ammunition specialists as 
well as overhead personnel such as 
cooks and drivers. These men range 
from highly qualified warrant officers 
with years of service, the backbone 
of some units, to recent arrivals, many 
of whom are trained at the Ordnance 
School. 


HE division Ordnance battalions are 

fully mobile with shops operating 
in specially equipped trucks or under 
canvas. The battalions may operate on 
a consolidated basis, as for extensive 
rehabilitation programs during division 
reserve periods, or be broken up into 
companies or detached elements: sup- 
porting individual combat commands 
or regiments, as in more fluid situa- 
tions. Regardless of dispersion they usu- 
ally function under the direct command 
of the division Ordnance Officer. 

Under field conditions, hard standing 
and comfortable work space are vir- 
tually unknown. Illumination and ade- 
quately heated shelters are a luxury in 
fast-moving situations, and living con- 
ditions are not far removed from the 
foxhole level of the infantry. Indeed, 
the technical-assistance teams spend 
much of their time in infantry, tank, 
and artillery unit areas in the conduct 
of their “sales engineering” effort. 

The battalion work and _ bivouac 
areas, dispersed over thousands of yards, 
present problems of construction and 
maintenance, as the unit frequently is 
dependent on its own resources for in- 
terior road construction and mainte- 
nance. There are few frills and much 
backbreaking work—tearing down, 
moving, and reéstablishing shop facili- 
ties for Ordnance service. 

In addition to its field visits, the bat- 
talion makes third-echelon repairs for 
the entire division, exercising responsi- 
bility for wheeled and tracked vehicles, 
small arms, artillery, fire-control instru- 
ments, and other miscellaneous items 
of Ordnance equipment. 

The workload is heavy, although the 
battalion can depend for assistance 
upon other Ordnance battalions under 
the field army’s control. Other technical 
service equipment such as Signal Corps 
and Corps of Engineers, may re- 
ceive emergency support from the Ord- 
nance battalion. Such things as electri- 
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cal generators and Engineer compres- 
sors sometimes appear in the Ordnance 
shops for urgent repairs. 

In Korea the United States divisions 
were augmented with United Nations 
organizations ranging in size from bat- 
talions to combat teams. These units 
mainly used our equipment and repre- 
sented an additional drain on Ordnance 
resources, inasmuch as personnel were 
sometimes unskilled in the rudiments 
of basic maintenance or unacquainted 
with the details of United States main- 
tenance procedures. 

Full use is made of indigenous labor, 
military and civilian, where this is pos 
sible, and in Korea the troops aug 
mented their strength with native per 
sonnel who developed valuable skills. 

In addition to the field army Ord 
nance battalions which provide support 
to the division units, ballistics, techni 
cal-intelligence, and explosives-ordnance 
teams are available from the same 
source. These troops work closely with 
the divisional units and render valuable 
assistance. 

As part of its “sales engineering” 
service, division Ordnance operates re 
habilitation shops for countless parts 
and subassemblies which can be re 
turned to use in the field. It operates 
an effective “no-paper” over-the-counter, 
exchange of selected parts, rehabili 
tated as well as new, with units of the 
division. 

The battalion preserves and ships 
badly damaged and salvaged items to 
the rear, collecting and processing cap- 


tured ordnance items. It operates tank- 
recovery vehicles under enemy fire and 
trains itself to fight in self-defense. It 
evacuates worn-out vehicles and either 
picks up or arranges for the delivery 
from army of replacement items. 


LTHOUGH it is only one side of 

a complicated job, “sales engineer 
ing” at the division level is highly im 
portant. The officers and men repre 
senting Ordnance in this critical area 
constitute only approximately a quarter 
of the Ordnance strength in a typical 
held army, but their influence can 
be felt out of all proportion to their 
strength. 

Ordnance product effectiveness de 
pends heavily on the personnel of these 
units, from the division Ordnance Offi 
cer to the last mechanic on a technical 
assistance team. Ordnance product ef 
fectiveness in the fighting divisions is 
far more than storage and issue, fix 
or replace—it requires skilled, enthusi 
astic, technical specialists who want to 
be there. It requires strength, stamina, 
imagination, and unusually high re 
serves of patience. It calls upon re- 
sources of personality and salesmanship, 
based on belief in Ordnance matériel 
and the proud traditions of the Ord 
nance Corps. 

Product effectiveness may determine 
the outcome of our battles. The divi 
sion Ordnance battalions—paratroop, 
armored, or infantry—are working hard 
in this belief and the sure knowledge 
that the battle is still the payoff. 


Artillery contact teams from Ordnance units gave almost daily mainte- 
nance assistance to batteries during heavy Korean fighting (Army photo). 
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UNIVERSAL JOINTS AND 
PROPELLER SHAFTS 


For over 50 years, 

Spicer has been the 
recognized leader in the 
development and production 
of universal joints 


DANA CORPORATION 


TOLEDO 1, OHIO 
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This could be a soldier and his HQ 


One of the main differences between the civilian 
scene above and most of the long-distance tele- 
phoning you do is a matter of record-keeping. 
The military runs its own business—but home- 
front calls are between the subscriber and his 
local utility. And there’s an interesting lesson in 
the way telephone companies nowadays are 
keeping records of such toll service. 

In many cities (someday in a//) telephoning 
cross-country right from a dial in the home is a 
daily occurrence. Rates are normal—and nobody 
ever hears an operator’s voice. Then how, do you 
suppose, will your local telephone company 
know who you are, whom you called, how long 
you talked and thus how much the call cost? 


There is nothing finer than a 


We have one answer, called the Stromberg- 
Carlson XY Toll Ticketing System. With mag- 
netic tape, electronic tubes and some other de- 
vices which rival magic, this equipment receives 
your call, places it, times it and computes it— 
and lays a coded, printed ticket on a billing 
clerk’s desk! 

You may never need to worry about Toll 
Ticketing in your military life. But it’s good to 
know that the company which developed this 
ingenious device makes hundreds of other prod- 
ucts for the armed forces and their problems of 
communication. If there’s a Stromberg-Carlson 
label on some of your equipment, you can be 
sure you have the best! 


S trom berg -Carlson® Rochester 3, New York 


STROMBERG-CARLSON 
LEADS TOO IN: | 
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Sound and Office Electronic Carillons 
Public Address Intercom for Churches and 
Equipment Public Buildings 


High Fidelity 
Radios and 


| “Panoramic Vision” 
Radio-Phonographs Systems 


Television 
Receivers 
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MADE BY MR. & MRS. AMERICA 


As each C-119 and C-123 rolls off the assembly line at 
Fairchild and joins the free world’s powerful defensive 
force, men and women across our nation can look with 
pride on their accomplishment. 


Although these great aircraft have their final assembly at 
the Fairchild Aircraft Division in Hagerstown, Maryland, 
many of the vital components originate in towns and 
ties all over the United States. Sub-contractors and sup- 
‘liers from Manchester, New Hampshire to Trentwood, 
yregon ... from Minneapolis, Minnesota to Phoenix, 
Arizona keep essential parts flowing to Hagerstown. 


Fairchild is grateful to these co-workers for making pos- 


sible volume production of the famous Flying Boxcar 
and its great new partner, the Avitruc. 


Enlist to fly in the U.S. Air Force 
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ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
AAncuatt Division 


HAGERSTOWN. MARYLAND 


Other Divisions 
American Helicopter Division, Manhattan Beach, Calif 
Engine Division, Farmingdale, N. Y 
Guided Missiles Division, Wyandanch, N. Y 
Kinetics Division, New York, N.Y 
Speed Control Division, St. Augustine, Fla 
Stratos Division, Bay Shore, N. Y 
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AMERICAN ORDNANCE ASSOCIATION 
Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


O RDNANCE is the generic term embracing: 
All weapons, armament, and appurtenances for their operation and maintenance, 
whether land-based, on or under the sea or airborne, including— 
All ammunition and its chemical, metallurgical, and atomic components. 
All rockets, bombs, guided missiles, torpedoes, depth charges, and mines. 
All combat vehicles, tanks, tank destroyers, and weapon carriers. 
All vehicles for automotive transport of personnel and matériel on land. 
All optical, aérial, mechanical, electrical, and electronic systems for locating and track- 
ing targets on land, at sea, and in the air. 


@ The need for a civilian association of private citizens to codperate with the ordnance or- 
ganizations of our Armed Forces arises from the fact that, in the United States, in ac- 
cordance with traditional national policy, there is little or no private industry for the 
production of ordnance in time of peace. Yet in time of emergency, as our experience 
in two world wars so tragically proved, ordnance of superior quality and in great quan- 
tities must be available in a very minimum of time for the use of our armed forces in 
order to avoid incurring unnecessary expenditures of hundreds of millions of dollars 
and, infinitely more important, the sacrifice of hundreds of thousands of American lives. 


@ Trained scientists and engineers in the laboratories and industrial establishments of our 
country, alert executives and key men of our factories and plants, students at our techni- 
cal colleges, and artisans of our vast economy—all are united through membership 
in the American Ordnance Association in the firm determination to achieve peace 
through strength by providing superior ordnance for our Armed Forces. 


@ To keep alive a knowledge of ordnance design and production; to assist in the solution 
of the ramified technical, scientific, and economic problems incident to ordnance pre- 
paredness; to weld into an active, alert, and skilled group all eligible citizens for the 
advancement of scientific and industrial preparedness, and thus to contribute to the 
strength of our national security and the maintenance of peace—these are the goals of 
the American Ordnance Association, and to these ends its constitution and by-laws are 
directed. An organization chart of the Association is on pages 20 and 21. 
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COUNCIL 


The elective body of the Association is its Council composed of one member representing 
each local Post, one member representing each Technical Division, the three immediate past 
presidents, the charter national officers and directors, and twenty-four members at large. 


William W. Coleman, Chairman—Past President of the As 
sociation—Bucyrus-Erie Company, South Milwaukee, Wis. 
C. K. Davis, Vice-Chairman—Remington Arms Company, 

Bridgeport, Conn. 

Marion J. Allen—Representing Chicago Post—American Steel 
Foundries, Chicago, Ill. 

William P. Allyn—Representing Columbia River Post—U. S. 
National Bank, Portland, Oreg. 

L. W. Scott Alter—Representing Cincinnati Post—American 
Tool Works Company, Cincinnati, Ohio. 

George W. Armstrong, Jr.—Representing Lone Star Post— 
Texas Stee! Company, Fort Worth, Tex. 

Joseph L. Auer—Member at Large—R. Hoe & Company, 
New York, N. Y. 

G. M. Barnes—Member at Large—Osterville, Mass. 

P. R. Bassett—Representing Advisory Technical and Research 
Group—Sperry Gyroscope Company, Great Neck, N. Y. 

John S. Begley—Member at Large—Springfield, Mass. 

F. S. Blackall, Jr—Representing Dimensional Standards and 
Metrology Division—Taft-Peirce Manufacturing Company, 
Woonsocket, R. I. 

Henry T. Bodman—Representing Michigan Post—National 
Bank of Detroit, Detroit, Mich. 

Levin H. Campbell, Jr—Immediate Past President of the Asso- 
ciation—Automotive Safety Foundation, Washington, D. C. 

J. H. Chaplin—Representing Hartford-Springfield Post— 
Veeder-Root, Inc., Hartford, Conn. 

F. W. Conant—Member at Large—Douglas Aircraft Com- 
pany, Santa Monica, Calif. 

Harry Darby—Representing Midwest Post—Darby Corpora- 
tion, Kansas City, Kans. 

Irving A. Duffy—Member at Large—Ford Motor Company, 
Detroit, Mich. 

Thomas H. Eddy—Representing Pittsburgh Post—George A. 
Kelly Company, Pittsburgh, Pa. 

C. L. Eksergian—Representing Guided Missiles and Rocket 
Division—The Budd Company, Philadelphia, Pa. 

E. B. English—Member at Large—Caterpillar Tractor Co., 
Peoria, Il. 

Robert C. Enos—Member at Large—Standard Steel Spring 
Division, Rockwell Spring and Axle Co., Coraopolis, Pa. 
Harry L. Erlicher—Representing Capital Cities Post—Office 
of the Under Secretary of the Army, Washington, D. C. 
Watt Fallis—Representing Puget Sound Post—Box 1880, 

Seattle, Wash. 

Herbert A. Gidney—Past President of the Association—Pitts- 
burgh, Pa. 

Albert W. Gilmer—Representing Philadelphia Post—Barnes, 
Dechert, Price, Myers & Rhoads, Philadelphia, Pa. 

Ralph L. Goetzenberger—Representing Fire Control Instru- 
ment Division—Minneapolis-Honeywell Regulator Com- 
pany, Washington, D. C. 

Britton L. Gordon—Member at Large—Blackmer Pump Com- 
pany, Grand Rapids, Mich. 

G. M. Greenwood—Member at Large—Rheem Manufacturing 
Company, Richmond, Calif. 

John M. Hancock—Member at Large—Lehman Brothers, New 
York, N. Y. 

Arnold Hanger—Member at Large—Silas Mason Company, 
New York, N. Y. 

F. D, Hansen—Representing Milwaukee Post—207 E. Michi- 
gan Street, Milwaukee, Wis. 

N. L. Hawkins—Representing Louisiana Post—Orleans Mate- 
rials & Equipment Company, New Orleans, La. 

Fred F. Hickey—Representing Small Arms and Small Arms 
Ammunition Division—Savage Arms Corp., Utica, N. Y. 

Roy D. Hickman—Representing Birmingham Post—Alabama 
Engraving Company, Birmingham, Ala. 
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Walter N. Howley—Member at Large—Lansdowne Steel & 
Iron Company, Morton, Pa. 

Roy T. Hurley—Member at Large—Curtiss-Wright Cor- 
poration, Wood-Ridge, N. J. 

D. C. Jackson—Representing Aberdeen Proving Ground Post 
—Ordnance Corps, U. S. Army, Aberdeen Proving Ground, 
Md. 

Edgar V. Jessup—Representing San Francisco Post—Marchant 
Calculating Machine Company, Oakland, Calif. 

M. H. Johnson—Representing Mid-Continent Post—Inde- 
pendent Plow, Inc., Neodesha, Kans. 

Earle M. Jorgenson—Representing Los Angeles Post—Earle M. 
Jorgenson Steel Company, Los Angeles, Calif. 

Robert T. Keller—Representing Combat Vehicle Division— 
Chrysler Corporation, Trenton, Mich. 

Ludlow King—Representing Washington Post—Universal 
Moulded Products Corporation, Washington, D. C. 

Willard A. Kitts, IlI—Representing Underwater Ordnance 
Division—General Electric Company, Schenectady, N. Y. 
W. C. MacFarlane, Sr.—Representing Northwest Post— 

Minneapolis-Moline Company, Minneapolis, Minn. 

James D. Maitland—Representing Rocky Mountain Post— 
Cobusco Steel Products, Denver, Colo. 

R. L. Maxwell—Member at Large—American Machine & 
Foundry Company, New York, N. Y. 

John C. McHannan—Member at Large—Central National 
Bank, Cleveland, Ohio. 

Edward P. Mechling—Representing Florida Post—Eglin Air 
Force Base, Fla. 

Henry E. Minton—Representing Rio Grande Post—313 Rose 
Lane, E] Paso, Tex. 

William H. Mitchell—Member at Large—Mitchell Stee! Com- 
pany, Cincinnati, Ohio. 

Thomas E. Murray, Sr—Member at Large—United States 
Atomic Energy Commission, Washington, D. C. 

E. F. Norelius—Representing Central Illinois Post—Allis- 
Chalmers Manufacturing Company, Springfield, Ill. 

Walter C. Pew—Member at Large—Sun Oil Company, Phila- 
delphia, Pa. 

S. E. Skinner—Representing Artillery Division—General 
Motors Corporation, Lansing, Mich. 

Ross Stewart—Representing Texas Post—Stewart & Stevenson 
Services, Houston, Tex. 

Henry J. Sullivan—Member at Large—Detroit Edison Com- 
pany, Detroit, Mich. 

R. L. Telford—Representing Bomb and Artillery Ammuni- 
tion Division—Silas Mason Company, Shreveport, La. 

E. Gwyn Thomas—Representing Empire Post—Manufacturers 
Association of Syracuse, Syracuse, N. Y. 

Paul O. Vogt—Representing Packing and Packaging Division 
—General Electric Company, Schenectady, N. Y. 

Harry A. Wansker—Representing Yankee Post—United-Carr 
Fastener Corporation, Cambridge, Mass. 

J. Carlton Ward, Jr—Member at Large—Vitro Corporation 
of America, New York, N. Y. 

G. A. Waters—Representing St. Louis Post—Wagner Electric 
Corporation, St. Louis, Mo. 

Thomas J. Watson, Sr—Member at Large—International Busi- 
ness Machines Corporation, New York, N. Y. 

A. J. Weatherhead, Jr.—Representing Cleveland Post— 
Weatherhead Company, Cleveland, Ohio. 

Herbert R. White—Member at Large—Eclipse Counterbore 
Company, Detroit, Mich. 

W. A. Wilson—Member at Large—Web Wilson Oil Tools, 
Inc., Los Angeles, Calif. 

C. D. Wiman—Representing Quad Cities-lowa Post—Deere 
& Company, Moline, Ill. 











Robert L. Biggers—until December 31, 1957—Fargo Division, 
Chrysler Corporation, Detroit, Mich. 

Levin H. Campbell, Jr—until December 31, 1956—Auto- 
motive Safety Foundation, Washington, D. C. 

Donald F. Carpenter—until December 31, 1955—Wilmington, 
Del. 


Henry L. Clark—until December 31, 1955—General Motors 
Corporation, South Gate, Calif. 

W. W. Coleman—Charter National Director—BucyrusErie 
Company, Milwaukee, Wis. 

Paul L. Davies—until December 31, 1958—Food Machinery 
and Chemical Corporation, San Jose, Calif. 

B. F. Fairless—until December 31, 1958—U. S. Steel Cor- 
poration, Pittsburgh, Pa. 

Herbert A. Gidney—until December 31, 1957—Pittsburgh, 
Pa. 

R. E. Gillmor—until December 31, 1957—New York, N. Y. 

Stanley C. Hope—until December 31, 1958—Esso Standard 
Oil Company, New York, N. Y. 

George F. Hussey, Jr.—until December 31, 1956—American 
Standards Association, New York, N. Y. 


C. Jared Ingersoll—until December 31, 1956—Muskogee Com 
pany, Philadelphia, Pa. 

K. T. Keller—until December 31, 1956—Chrysler Corpora- 
tion, Detroit, Mich. 

Harvey C. Knowles—until December 31, 1957—-Procter & 
Gamble Company, Cincinnati, Ohio. 

Henry N. Marsh—until December 31, 1958—Hercules Powder 
Company, Wilmington, Del. 

Ben Morcell—until December 31, 1955—Jones & Laughlin 
Steel Corporation, Pittsburgh, Pa. 

F. H. Payne—Charter National Director—Colony Club, 
Springfield, Mass. 

Louis Polk—until December 31, 1957—Sheffield Corporation, 
Dayton, Ohio. 

S. E. Skinner—until December 31, 1958—General Motors Cor- 
poration, Detroit, Mich. 


J. E. Trainer—until December 31, 1955—Firestone Tire & 
Rubber Company, Akron, Ohio. 


Charles D. Wiman—until December 31, 1956—Deere & Com 
pany, Moline, Ill. 


EXECUTIVE COMMITTEE 


George F. Hussey, Jr., President 

Levin H. Campbell, Jr., Director 

Harvey C. Knowles, Cincinnati, Vice-President 
Louis Polk, Dayton, Vice-President 

Robert L. Biggers, Detroit, Vice-President 

C. Jared Ingersoll, Philadelphia, Director 

R. E. Gillmor, New York, Director 


Ex-officio members of the Executive Committee: 
James D. McIntyre, Washington, Treasurer 


John Ross Delafield, New York, Counsel 
Leo A. Codd, Washington, Executive Vice-President 
Florence G. Ferriter, Washington, Secretary 


OFFICERS 


President: George F. Hussey, Jr., American Standards Associa- 
tion, New York, N. Y. 
Vice-Presidents: Harvey C. Knowles, Procter & Gamble Com- 
pany, Cincinnati, Ohio. 
Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, 
N. Y. 
Regional Vice-Presidents: Carl S. Hallauer, Bausch & Lomb 
Optical Company, Rochester, N. Y. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 
K. T. Norris, Norris-Thermador Corporation, Los Angeles, 
Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New 
York, N. Y. 
John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 
Paul Pigott, Pacific Car and Foundry Company, Seattle, 
Wash. 
William J. Rushton, Protective Life Insurance Company, 
Birmingham, Ala 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Charles M. White, Republic Steel Corporation, Cleveland, 
Ohio. 


Dean Witter, Dean Witter & Company, San Francisco, Calif. 

Treasurer: James D. McIntyre, Washington, D. C. 

Counsel: John Ross Delafield—Delafield, Marsh & Hope, 15 
William Street, New York, N. Y. 

Assistant Counsel: John F. Floberg—Kirkland, Fleming, 
Green, Martin & Ellis, Washington, D. C. 

General Chairman for Technical Divisions and Committees: 


Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del. 


Executive Vice-President: Leo A. Codd, 708 Mills Building, 
Washington, D. C. 


Secretary: Florence G. Ferriter, 708 Mills Building, Wash 
ington, D. C. 


Managing Editor: Roger E. Lewis, 708 Mills Building, Wash- 
ington, D. C. 


Staff Consultants for Technical Divisions and Committees 
Burton O. Lewis, 708 Mills Building, Washington, D. C. 


Thomas K. Vincent, 708 Mills Building, Washington, D. C. 


Staff Consultant for Local Posts: J. M. P. Wright, 708 Mills 
Building, Washington, D. C. 


Staff Consultant for Membership Extension: R. J. Wartel, 
708 Mills Building, Washington, D. C. 


ADVISORY BOARD 


Donald Armstrong, Washington, D. C. 

Thomas F. Brown, P. QO. Box 424, Delray Beach, Fla. 

T. M. Girdler, Republic Steel Corporation, Cleveland, Ohio. 

E. R. Godfrey, General Motors Corporation, Detroit, Mich. 

Myron J. Hayes, Eastman Kodak Company, Rochester, N. Y. 

A. W. Herrington, Marmon-Herrington Company, Indian- 
apolis, Ind. 

H. P. Lawrence, 2700 16th Avenue, S.W., Seattle, Wash. 
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Fairman B. Lee, Fairman B. Lee Company, Seattle, Wash. 

B. T. McNeil, McEvoy Company, Houston, Tex. 

Thomas A. Morgan, Sperry Corporation, New York, N. Y 

John Slezak, Turner Brass Works, Sycamore, Ill. (on leave ). 

Lewis L. Strauss, United States Atomic Energy Commission, 
Washington, D. C. 

Harry M. Tillinghast, R. Hoe & Company, New York, N. Y. 

Charles E. Wilson, W. R. Grace & Company, New York, N. Y. 








Local Posts of the A.O.A. 


Posts of the Association are formed for the general purpose of cultivating a more intimate understanding 
of ordnance subjects through meetings, plant visits, seminars, and reports on particular ordnance problems. 


Aberdeen Proving Ground Post, August 16, 1944 
President: H. D. Duppstadt, Ordnance Corps, Aberdeen Prov- 
ing Ground, Md. 
First Vice-President: E. B. Cummins, Aberdeen, Md. 
Second Vice-President: W. Buchal, Glenn L. Martin Com- 
pany, Baltimore, Md. 
Treasurer: M. D. Hendricks, Ordnance School, Aberdeen 
Proving Ground, Md. 
Secretary: G. W. Hayes, Building 310, Aberdeen Proving 
Ground, Md. 
Directors: W. Buchal, Glenn L. Martin Company, Baltimore, 
Md. 
E. B. Cummins, Aberdeen, Md. 
H. D. Duppstadt, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
A. L. Feild, Armco Steel Corporation, Baltimore, Md. 
F. E. Grubbs, Ordnance Corps, Aberdeen Proving Ground, 
Md. 
D. C. Jackson, Jr., Ordnance Corps, Aberdeen Proving 
Ground, Md. 
T. F. Naylor, Koppers Company, Baltimore, Md. 
T. E. Shaughnessy, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
R. H. Turk, Pemco Corporation, Baltimore, Md. 


Birmingham Post, December 3, 1930 


President: A. V. Wiebel, Tennessee Coal and Iron Division, 
U. S. Steel Corporation, Fairfield, Ala. 

Vice-President: Warren Whitney, National Cast Iron Pipe 
Company, Birmingham, Ala. 

Treasurer: Robert D. Cotten, Protective Life Insurance Com- 
pany, Birmingham, Ala. . 
Secretary: Ralph E. Parker, 8328 First Avenue, South, Bir- 

mingham, Ala. 

Directors: Thomas H. Burns, Central Foundry, Holt, Ala. 

Robert C. Crumbaugh, E. I. du Pont de Nemours & Com- 
pany, Birmingham, Ala. 

Russel C. Harris, Harris Foundry & Machine Company, 
Cordele, Ga. 

Roy D. Hickman, Alabama Engraving Company, Birming- 
ham, Ala. 

P. S. Knox, Jr., Knox Metal Products Company, Thomp- 
son, Ga. 

Claude S. Lawson, U. S. Pipe and Foundry Company, 
Birmingham, Ala. 

R. S. Lynch, Atlantic Steel Company, Atlanta, Ga. 

Russell H. Pedigo, consulting engineer, Leland, Miss. 

F. L. Pyle, Spencer Chemical Company, Vicksburg, Miss. 

Walker Reynolds, Alabama Pipe Company, Anniston, Ala. 

William J. Rushton, Birmingham Ordnance District, Bir- 
mingham, Ala. 

John E. Urquhart, Woodward Iron Company, Woodward, 
Ala. 


Capital Cities Post, February 8, 1950 


President: Earl D. Rhodes, F. C. Huyck & Sons, Kenwood 
Mills, Rensselaer, N. Y. 

First Vice-President: E. S. Mathews, Waterviiet Arsenal, 
Watervliet, N. Y. 

Second Vice-President: William C. Elcan, General Electric 
Company, Schenectady, N. Y. 

Secretary-Treasurer: Paul F. Biglow, Watervliet Arsenal, 
Watervliet, N. Y. 

Directors: John O. Amstuz, Behr-Manning Corporation, 

Watervliet, N. Y. 

Vincent D’Anza, Attorney General’s Office, Albany, N. Y. 
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Edward B. Doherty, National City Bank, Troy, N. Y. 

William C. Elcan, General Electric Company, Schenectady, 
N. Y. 

Harry L. Erlicher, Department of the Army, Washington, 
D. C. 


Ross L. Fryer, Jr., American Locomotive Company, Sche- 
nectady, N. Y. 

Eugene H. Haller, Watervliet Arsenal, Watervliet, N. Y. 

W. A. Kitts, III, General Electric Company, Schenectady, 
A 

E. S. Mathews, Watervliet Arsenal, Watervliet, N. Y. 

Earl D. Rhodes, Kenwood Mills, Rensselaer, N. Y. 

Charles E. Smart, W. & L. E. Gurley, Troy, N. Y. 

Ray Stearns, Mohawk Development Service, Inc., Sche- 
nectady, N. Y. 


Rensselaer Polytechnic Institute Chapter, 
Capital Cities Post 


President: Charles M. Pomeroy, III, Sherrill, N. Y. 

Vice-President: William M. Lewis, Troy, N. Y. 

Secretary-Treasurer: Donald R. Rucinski, 207 Hoosick Street, 
Troy, N. Y. 


Central Illinois Post, May 29, 1945 


President: J. R. Munro, Caterpillar Tractor Co., Peoria, Ill. 
Vice-President: (to be elected) 
Secretary-Treasurer: M. R. Yontz, R. G. LeTourneau, Inc. 
Peoria, IIl. 
Directors: S. S. Battles, Mid-West Manufacturing Company, 
Galesburg, III. 
P. E. Herschel, Jr., R. Herschel Manufacturing Company, 
Peoria, IIl. 
Henry H. Howard, Caterpillar Tractor Co., Peoria, Ill. 
Emil Norelius, AllisChalmers Manufacturing Company, 
Springfield, Ill 


Chicago Post, May 3, 1924 


President: Thomas Drever, American Steel Foundries, Chi- 
cago, Il. 
Vice-Presidents: James W. Karraker, Northern Trust Com- 
pany, Chicago, III. 
H. J. Prebensen, Air Comfort Corporation, Chicago, III. 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Treasurer: G. D. Dearlove, International Harvester Company, 
Chicago, IIl. 
Secretary: E. J. O'Keefe, O’Keefe & Walters, 332 South Michi- 
gan Avenue, Chicago, III. 
Directors: Marion J. Allen, American Steel Foundries, Chi- 
cago, Ill. 
R. - Archer, International Harvester Company, Chicago, 
Ill. 
Mark Brown, Harris Trust & Savings Bank, Chicago, III. 
John W. Brewning, Joliet, Ill. 
E. J. Bush, Diamond T Motor Car Company, Chicago, III. 
E. S. Higginbotham, Tokheim Oil Tank & Pump Company, 
Fort Wayne, Ind. 
Henry P. Isham, Clearing Industrial Division, Chicago, III. 
James S. Knowlson, Stewart-Warner Corporation, Chicago, 
Til. 
Glen Lloyd—Bell, Boyd, Marshall & Lloyd, Chicago, III. 
Charles Z. Meyer, First National Bank, Chicago, III. 
Francis W. Parker, Jr., Parker & Carter, Chicago, III. 
Keith Parsons, Milliken, Vollers & Parsons, Chicago, III. 
John T. Rettaliata, Illinois Institute of Technology, Chicago, 
Til. 





I ~~ — — 








Local Posts 


J. Albert Roesch, Roesch & ome. Chicago, Ii. 

Francis A. Seng, Seng Company, Chicago, Ill. 

John Slezak, Turner Brass Works, eee, Ill. (on leave) 
Lyman F. Stangel, Chicago Ordnance District, Chicago, Ill. 


Cincinnati Post, December 10, 1925 


President: John D. O’Brien, Inland Manufacturing Division, 
GMC, Dayton, Ohio. 
Vice-Presidents: Perrin G. March, III, Cincinnati Shaper Com- 
pany, Cincinnati, Ohio. 
Robert G. Calton, Nashville, Tenn. 
Henry V. Heuser, Henry Vogt Machine Company, Louis- 
ville, Ky. 
Secretary-Treasurer: Clarence A. Cozart, Cincinnati Ordnance 
District, Big Four Building, Cincinnati, Ohio. 
Directors: Frederick V. Geier, Cincinnati Milling Machine 
Company, Cincinnati, Ohio. 
— S. Gruver, Armco Steel Corporation, Middletown, 
Ohio. 
Harvey C. Knowles, Procter & Gamble Company, Cin- 
cinnati, Ohio. 
Harold R. LeBlond, Cleveland Automatic Machine Com- 
pany, Cincinnati, Ohio. 
— E. Lunken, Lunkenheimer Company, Cincinnati, 
Ohio. 
Perrin G. March, III, Cincinnati Shaper Company, Cin- 
cinnati, Ohio. 


David A. Meeker, Hobart Manufacturing Company, Troy, 
Ohio. 
William H. Mitchell, Mitchell Steel Company, Cincinnati, 


Ohio. 
John D. O’Brien, Inland Manufacturing Division, GMC, 
Dayton, Ohio. 


Louis Polk, Sheffield Corporation, Dayton, Ohio. 

Peter E. Rentschler, Hamilton Foundry & Machine Com- 
pany, Hamilton, Ohio. 

Harry S. Robinson, Cincinnati, Ohio. 


The Citadel Post, February 21, 1951 


President: D. W. Cronin, Watertown, Mass. 
First Vice-President: (to be elected) 
Second Vice-President: (to be elected) 
Secretary-Treasurer: B. E. Jones, The Citadel, Charleston, S.C. 
Directors: H. H. Moorer, Charleston, S. C. 
F. H. Radspinner, Darlington, S. C. 


Cleveland Post, October 25, 1940 


President: Albert J. Weatherhead, Jr., Weatherhead Company, 
Cleveland, Ohio. 
Vice-Presidents: J. E. Trainer, Firestone Tire & Rubber Com- 
pany, Akron, Ohio. 
William H. Forster, Jr., Hays Manufacturing Company, 
Erie, Pa. 
Secretary-Treasurer: J. C. McHannan, Central National Bank 
of Cleveland, Cleveland, Ohio. 
Executive Secretary: Seward Covert, Seward Covert & As 
sociates, Cleveland, Ohio. 
Directors: Robert F. Black, White Motor Company, Cleveland, 
Ohio. 
Harold R. Boyer, Cleveland Cadillac Tank Plant, Cleveland, 
Ohio. 
George C. Brainard, Addressograph-Multigraph Company, 
Euclid, Ohio. 
Ward M. Canaday, Overland Corporation, Toledo, Ohio. 
Fred H. Chapin, National Acme Company, Cleveland, 
Ohio. 
Frederick C. Crawford, Thompson Products Company, 
Euclid, Ohio. 
Clyde T. Foster, Standard Oil Company, Cleveland, Ohio. 
John A. Greene, Ohio Bell Telephone Company, Cleveland, 
Ohio. 
Ben F. Hopkins, Cleveland Graphite Bronze Company, 
Cleveland, Ohio. 
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H. P. Ladds, National Screw & Manufacturing Company, 
Cleveland, Ohio. 

W. G. Laffer, Cleveland Graphite Bronze Company, Cleve- 
land, Ohio. 

Albert Miller, Central Ohio Paper Company, Columbus, 


Ohio. 

Walter F. Munford, American Steel & Wire Company, 
Cleveland, Ohio. 

William I. Ong, American Steel & Wire Company, Cleve 
land, Ohio. 

T. F. Patton, Republic Steel Corporation, Cleveland, Ohio. 

William S. Richardson, B. F. Goodrich Company, Akron, 
Ohio. 

H. A. Roemer, Jr., Sharon Steel Corporation, Sharon, Pa. 

Hermon Safford, Ohio Rubber Company, Willoughby, 
Ohio. 

A. W. Steudel, Sherwin-Williams Company, Cleveland, 
Ohio. 

Charles J. Stilwell, Warner & Swasey Company, Cleveland, 
Ohio. 

W. Robert Timken, Timken Roller Bearing Company, 
Canton, Ohio. 

Edwin J. Thomas, Goodyear Tire & Rubber Company, 
Akron, Ohio. 

William A. Weaver, Griswold-Eshleman Company, Cleve- 
land, Ohio. 

Charles M. White, Republic Steel Corporation, Cleveland, 
Ohio. 

Dr. Clyde W. Williams, Battelle Memorial Institute, Colum- 
bus, Ohio. 


Columbia River Post, June 14, 1950 


President: Edward A. Haas, Ballou & Wright, Portland, Oreg. 
First Vice-President: John Bergman, Vancouver, Wash. 
Second Vice-President: H. R. Matheson, Portland, Oreg. 
Treasurer: Delmar C. Wise, Kirk & Company, Portland, Oreg. 
Secretary: Theodore Emerson, Bonneville Power Administra- 
tion, Portland, Oreg. 
Directors: William P. Allyn, U. S. National Bank, Portland, 
Oreg 
T. L. Bryant, Iron Fireman Manufacturing Company, Port- 
land, Oreg. 
Paul Fowler, Fowler Manufacturing Company, Portland, 
Oreg. 
J. A. Gay, Lomac Motors, Portland, Oreg. 
G. E. Healy, Portland, Oreg. 
H. D. Kness, Kness & Company, Portland, Oreg. 
H. T. Lowry, Iron Fireman Manufacturing Company, Port- 
land, Oreg. 
C. G. Tupling, Bearing Sales & Service, Portland, Oreg. 


Empire Post, April 29, 1938 
President: Ray C. Malvin, U. S. Hoffman Machinery Corpora- 
tion, Auburn, N. Y. 
First Vice-President: Francis R. Gorman, Gorman & Halpern, 
Utica, N. Y. 
Second Vice-President: Michael J. Lawlor, Ansco Corporation, 
Binghamton, N. Y. 
Treasurer: Raymond M. Biehler, Rochester Institute of Tech- 
nology, Rochester, N. Y. 
Secretary: Edward G. Miller, Rochester Ordnance District, 
Rochester, N. Y. 
Assistant Secretary: Ethe) E. Henschel, Rochester Ordnance 
District, Rochester, N. Y. 
Directors: Alexander M. Beebee, Rochester Gas & Electric 
Corporation, Rochester, N. Y. 
Robert E. Dillon, Lake Erie Engineering Corporation, 
3uffalo, N. Y. 
Mark Ellingson, Rochester Institute of Technology, Ro- 
chester, N. Y. 
Philip P. Glassey, Easy Washing Machine Company, Syra- 
cuse, N. Y. 
James E. Gleason, Gleason Works, Rochester, N. Y. 
Francis R. Gorman, Gorman & Halpern, Utica, N. Y. 








Local Posts 


Edward A. Halblieb, Victor Insulators, Inc., Rochester, 
N. Y. 
Carl S. Hallauer, Bausch & Lomb Optical Company, 
Rochester, N. Y. 
Fred F. Hickey, Savage Arms Corporation, Utica, N. Y. 
Thomas L. Lee, Rochester, N. Y. 
Reginald A. Lenna, Blackstone Corporation, Jamestown, 
~ ¥. 
Ray C. Malvin, U. S. Hoffman Machinery Corporation, 
Auburn, N. Y. 
Charles F. Mosher, Henderson-Mosher, Inc., Rochester, 
N. Y. 
Richard H. Pass, Onondaga Pottery Company, Syracuse, 
N. Y. 
Ralph F. Peo, Frontier Industries, Inc., Buffalo, N. Y. 
H. B. Sheets, Marine Trust Company, Buffalo, N. Y. 
Lyman K. Stuart, C. H. Stuart & Company, Newark, N. J. 
Douglas B. Whitney, Harrison Radiator Division, GMC, 
Lockport, N. Y. 
Frontier Chapter, Empire Post 
Chairman: H. B. Sheets, Marine Trust Company, Buffalo, 
N. Y. 
Membership Committee: Ray C. Neal, R. C. Neal Company, 
Buffalo, N. Y. 
Steering Committee Chairman: Keith Williams, Pratt & Letch- 
worth Company, Buffalo, N. Y. 
Treasurer: Walter Schmidt, Niagara Mohawk Power & Light 
Company, Niagara Falls, N. Y. 
Jamestown Chapter, Empire Post 
Chairman: C. Earl Norquist, Norquist Products, Inc., James- 
town, N. Y. 
Mohawk Valley Chapter, Empire Post 
Chairman: Francis R. Gorman, Gorman & Halpern, Utica, 
N. Y. 
Vice-Chairman: Thomas Bright, Revere Copper & Brass 
Company, Rome, N. Y. 


Rochester Chapter, Empire Post 


Chairman: Ray M. Biehler, 1260 Sibley Tower Building, 
Rochester, N. Y. 

Vice-Chairman: Orrin J. Mitchell, Union Steel Chest Com- 
pany, LeRoy, N. Y. 

Program Chairman: Earl T. Gruendike, General Railway 
Signal Company, Rochester, N. Y. 


Southern Tier Chapter, Empire Post 

Chairman: Claude Wright, Webster Industries, Webster, N. Y. 

Secretary: F. N. Tracy, Ward LaFrance Truck Corporation, 
Elmira, N. Y. 


Syracuse-Central New York Chapter, Empire Post 


Chairman: Robert I. Hicks, Lamson Corporation, Syracuse, 
N. Y. 
First Vice-Chairman and Meeting Chairman: Paul L. Christen- 
sen, Onondaga Pottery Company, Syracuse, N. Y. 
Second Vice-Chairman and Membership Chairman: Richard 
W. Noyes, Oneida, Ltd., Oneida, N. Y. 
Vice-Chairmen: George R. Auld, Carrier Corporation, Syra- 
cuse, N. Y. 
Fred N. Claypole, General Motors Corporation, Syracuse, 
N. Y. 
V. M. Lucas, General Electric Company, Syracuse, N. Y. 
Charles D. Osborne, Auburn Citizen-Advertiser, Auburn, 
N. Y. 
Clifford Palmer, Cleveland Container Company, Ogdens- 
burg, N. Y. 
Jay R. Petree, Crouse-Hinds Company, Syracuse, N. Y. 
Mark Russell, Pass & Seymour, Inc., Syracuse, N. Y. 
Edwin R. Tharp, Easy Washing Machine Corporation, 
Syracuse, N. Y. 
Gustav F. Watters, Niagara Mohawk Power Corporation, 
Syracuse, N. Y. 


Secretary: E. Gwyn Thomas, Manufacturers Association of 
Syracuse, Syracuse, N. Y. 


Tri-Cities Chapter, Empire Post 
President: Michael J. Lawlor, Ansco Corporation, Bingham- 
ton, N. Y. 
Vice-President: Charles F. McElwain, International Business 
Machines Corporation, New York, N. Y. 
Secretary-Treasurer: John H. Bouman, Ansco Corporation, 
Binghamton, N. Y. 


Florida Post, June 12, 1951 


President: Paul S. Bechtel, Eglin Air Force Base, Fla. 
First Vice-President: Enloe R. Grey, Eglin Air Force Base, Fla. 
Second Vice-President: Francis J. Hale, Eglin Air Force Base, 
Fla. 
Treasurer: John J. Murphy, Fort Walton, Fla. 
Secretary: Kenneth E. Brown, Eglin Air Force Base, Fla. 
Directors: George E. Bowden, Eglin Air Force Base, Fla. 
Edward W. Clarno, Eglin Air Force Base, Fla. 
George M. Corrigan, Metal Products Company, Miami, Fla. 
Gilbert Foster, Eglin Air Force Base, Fla. 
Alex D. Ginzburg, Eglin Air Force Base, Fla. 
James W. Heyroth, Eglin Air Force Base, Fla. 
Fred A. McMahon, Miami Beach, Fla. 
Thomas G. Monroe, Eglin Air Force Base, Fla. 
Joseph D. Murray, Fort Lauderdale, Fla. 
Ward E. Protsman, Eglin Air Force Base, Fla. 
Robert L. Reeder, Eglin Air Force Base, Fla. 
Louis Schaffer, Eglin Air Force Base, Fla. 


Hartford-Springfield Post, November 18, 1941 


President: S. C. Hope, Esso Standard Oil Company, New 
York, N. Y. 
Vice-Presidents: J. H. Chaplin, Veeder-Root, Inc., Hartford, 


Conn. 

C. H. Granger, Waterbury, Conn. 

Secretary-Treasurer: J. A. MacDonnell, Gilbert & Barker 
Manufacturing Company, West Springfield, Mass. 
Directors: F. H. Payne, Springfield, Mass., chairman; the 

officers and 

G. H. Anthony, Colt’s Manufacturing Co., Hartford, Conn. 

J. S. Begley, Holyoke, Mass. 

William J. Crowe, Longmeadow, Mass. 

C. K. Davis, Remington Arms Company, Bridgeport, Conn. 

G. H. Drewry, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 

W. M. Goss, Scovill Manufacturing Company, Waterbury, 
Conn. 

James L. Guion, Springfield, Mass. 

C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass. 

D. P. Hess, American Bosch Corporation, Springfield, Mass. 

George E. Hughes, Springfield Ordnance District, Spring- 
field, Mass. 

D. G. Ludlam, Springfield Armory, Springfield, Mass. 

D. G. Millar, Greenfield Tap and Die Corporation, Green- 
field, Mass. 

H. H. Pease, New Britain Machine Company, New Britain, 
Conn. 

R. E. Pritchard, Stanley Works, New Britain, Conn. 

E. S. Pugsley, New Haven, Conn. 

James Y. Scatt, Van Norman Company, Springfield, Mass. 

H. W. Steinkraus, Bridgeport Brass Company, Bridgeport, 
Conn. 

James R. Weaver, Westinghouse Electric Corporation, 
Springfield, Mass. 


Lone Star Post, June 12, 1945 


President: Warren W. Wells, Henningson Inc., Fort Worth, 
Tex. 

Vice-President: R. H. Norris, Dearborn Stove Company, Dal 
las, Tex. 

Secretary-Treasurer: W.M. Harrison, Crown Machine & Tool 
Company, Fort Worth, Tex. 











Local Posts 


Directors: C. A. Fischer, Harbison-Fischer Company, Fort 
Worth, Tex. 
R. F. Flanagan, R. G. LeTourneau, Inc., Longview, Tex. 
C. V. Fletcher, Dallas, Tex. 
F, L. LeBus, LeBus Tool Company, Longview, Tex. 
F. B. McKimball, Southwest Gauge Company, Dallas, Tex. 
“: Neeley, Hobbs Manufacturing Company, Fort Worth, 
ex. 

John Wilson, Wilson Manufacturing Company, Wichita 


Falls, Tex. 
Los Angeles Post, May 27, 1936 


President: R. C. Geffs, Clary Multiplier Corporation, San 
Gabriel, Calif. 
Vice-President: E. C. Hummel, Utility Electric Steel Foundry, 
Los Angeles, Calif. 
Treasurer: Samuel K. Rindge, Citizens National Trust & 
Savings Bank, Los Angeles, Calif. 
Secretary: R. W. Reniers, Standard Coil Products Company, 
P. O. Box 2262, Terminal Annex, Los Angeles 54, Calif. 
Directors: T. T. Arden, Grayson Controls, rae | Calif. 
Omar N. Bradley, Aecrojet-General Corporation, Azusa, 
Calif. 
F. W. Conant, Douglas Aircraft Company, Santa Monica, 
Calif. 
Gordon B. Crary, Jr., 
Angeles, Calif. 
Louis G. Dunn, California Institute of Technology, Pasa- 
dena, Calif. 
Robert C. Geffs, Clary Multiplier Corporation, San Gabriel, 
Calif. 
H. L. Hoffman, Hoffman Laboratories, Inc., Los Angeles, 
Calif. 
E. C. Hummell, Utility Steel Foundry, Los Angeles, Calif. 
E. M. Jorgenson, Jorgenson Steel Co.. Los Angeles, Calif. 
Patrick Lizza, Bermite Powder Company, Saugus, Calif. 
James P. McCafferty, Los Angeles, Calif. 
William B. McGee, Hughes Aircraft Company, Los Angeles, 
Calif. 
K. T. Norris, Norris-Thermador Corp., Los Angeles, Calif. 
Morris Pendleton, Plomb Tool Company, Los Angeles, 
Calif. 
John B. Rauen, U. S. Spring & Bumper Company, Los 
Angeles, Calif. 
R. W. Reniers, Standard Coil Products, Los Angeles, Calif. 
S. K. Rindge, Citizens National Bank, Los Angeles, Calif. 
C. B. Tibbetts, Los Angeles Steel Casting Company, Los 
Angeles, Calif. 
William A. Wilson, Web Wilson Oil Tools Company, Los 
Angeles, Calif. 
W. E. Zander, Rheem Manufacturing Company, South 
Gate, Calif. 


E. F. Hutton & Company, Los 


Louisiana Post, May 24, 1950 
Acting President: R. L. Telford, Silas Mason Company, 
Shreveport, La. 
Acting Secretary-Treasurer: Ray Samuel, Higgins, Inc., New 
Orleans, La. 
Directors: Ernest A. Merklein, 
Shreveport, La. 
W. C. Nabors, W. C. Nabors Company, Mansfield, La. 


Merklein and Company, 


New Orleans Chapter, Louisiana Post 


President: Willard L. Love, Rheem Manufacturing Company, 
New Orleans, La. 

Vice-President: R. A. Murphy, Jr., Higgins, Inc., New Orleans, 
La. 

Secretary-Treasurer: T. D. Hoskins, Louisiana Power & Light 
Company, New Orleans, La. 


Massachusetts Institute of Technology Post, 
January 20, 1922 
President: Stanley A. Hoff, Cambridge, Mass. 
Vice-President: Ernest P. Abrahamson, II, Cambridge, Mass. 
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Executive Committee: Julio B. Arroyo, Cambridge, Mass. 
Secretary-Treasurer: Robert H. Tucker, 362 Memorial Drive, 
Cambridge, Mass. 
Faculty am Maj. William Mattis, Ordnance Corps, 

R.O.T.C. Ordnance Detachment, Massachusetts Institute of 


Technology, Cambridge, Mass. 


Michigan Post, December 12, 1942 


President: Charles L. Jacobson, Chrysler Motor Parts Cor- 
poration, Detroit, Mich. 
Vice-Presidents: Britton L. Gordon, Blackmer Pump Com- 
pany, Grand Rapids, Mich. 
James K. Fulks, Ex-Cell-O Corporation, Detroit, Mich. 
Secretary-Treasurer: Charles W. Brownell, National Bank of 
Detroit, Detroit, Mich. 
Directors: Thomas Couper, L. A. Young Spring & Wire Cor- 
poration, Detroit, Mich. 
William M. Day, Michigan Bell Telephone Company, De- 
troit, Mich. 
Irving A. Duffy, Ford Motor Company, Detroit, Mich. 
J. Frank Forster, Vickers, Inc., Detroit, Mich. 
James K. Fulks, Ex-Cell-O Corporation, Detroit, Mich. 
Britton L. Gordon, Blackmer Pump Company, Grand 
Rapids, Mich. 
John F. Gordon, General Motors Corporation, Detroit, 
Mich. 
Charles L. Jacobson, Chrysler Motor Parts Corporation, 
Detroit, Mich. 
V. H. Kendall, Universal Products Company, Dearborn, 
Mich. 
C. Jack Reese, Continental Aviation & Engineering Cor- 
poration, Muskegon, Mich. 
Joseph S. Sherer, Jr., Reo Motors, Inc., Lansing, Mich. 
J. Thomas Smith, Detroit Harvester Company, Detroit, 
Mich. 
F. Russell Valpey, Standard Products Company, Detroit, 
Mich. 
Herbert R. White, Eclipse Counterbore Company, Ferndale, 
Mich. 
A. M. Wibel, Nash-Kelvinator Corporation, Detroit, Mich. 


Lansing Chapter, Michigan Post 


President: Lester F. Carlson, Oldsmobile Division, GMC, 
Lansing, Mich. 
Vice-President: Glen Whisler, Reo Motors, Inc., Lansing, 


Mich. 
Secretary: Eldon Robbins, John Bean Division, Food Ma- 
chinery & Chemical Corporation, Lansing 4, Mich. 
Directors: Barney C. Cox, Melling Forging Company, Lansing, 
Mich. 
Fredrik Marin, Bank of Lansing, Lansing, Mich. 
Clarence A. Trump, Fisher Body Division, GMC, Lansing, 
Mich. 


Western Michigan Chapter, Michigan Post 


President: Elisha Gray, Il, Whirlpool Corporation, St. Joseph, 
Mich. 

Vice-President: S. K. Harrington, Kalamazoo Manufacturing 
Company, Kalamazoo, Mich. 
Secretary: Britton L. Gordon, 

Grand Rapids, Mich. 

Directors: Gordon B. Bonfield, American Box Board Com- 

pany, Filer City, Mich. 

Britton L. Gordon, Blackmer Pump Company, Grand 
Rapids, Mich. 

Elisha Gray, II, Whirlpool Corporation, St. Joseph, Mich. 

S. K. Harrington, Kalamazoo Manufacturing Company, 
Kalamazoo, Mich. 

Don R. Mitchell, Mitchell-Bentley Corporation, Ionia, Mich. 

Roger Waindle, Wai-Met Engineering Company, Muskegon, 
Mich. 


Blackmer Pump Company, 








Local Posts 


Mid-Continent Post, December 12, 1944 
President: M. H. Johnson, Independent Plow, Inc., Neodesha, 
Kans. 


Vice-President: R. R. King, American Body & Trailer Com- 
pany, Oklahoma City, Okla. 
Consulting Engineer: W. H. Stueve, Oklahoma City, Okla. 
Secretary-Treasurer: C. R. Horton, Horton Engineering Com 
pany, 8211 E. Seventh Street, Tulsa, Okla. 
Directors: Frank Hinderliter, Tulsa, Okla. 
George Nicholson, Tulsa, Okla. 
Walter O’Bannon, Jr., Tulsa, Okla. 
Ed Warmack, Warmack Stove Company, Fort Smith, Ark. 
Midwest Post, May 16, 1945 


President: Harry Darby, Darby Corporation, Kansas City, 
Kans. 

Vice-President: C. M. Standiford, Crawford Manufacturing 
Company, Kansas City, Kans. 

Secretary-Treasurer: Fred B, Nichols, Mid-Continent Paint 
Manufacturing Company, 1921 Central Street, Kansas City 8, 
Mo. 


Directors: Leroy M. Alexander, Sheffield Steel Corporation, 
Kansas City, Mo. 
Paul Froeschl, Wilde Drop Forge & Tool Company, Kansas 
City, Mo. 
Elmer Pierson, Vendo Company, Kansas City, Mo. 
Philip Rahm, Kansas City, Mo. 
Kenneth Spencer, Spencer Chemical Company, Kansas City, 


Mo. 
Milwaukee Post, September 26, 1928 

President: Frederick D. Hansen, Evans-Hansen, Milwaukee, 
Wis. 

Vice-Presidents: C. Knight Charlton, Bucyrus-Erie Company, 

South Milwaukee, Wis. 
W. C.. Messinger, Chain Belt Company, Milwaukee, Wis. 

Secretary-Treasurer: Jacobus Kruyne, Home Savings Bank, 
2200 North Third Street, Milwaukee, Wis. 

Directors: P. H, Batten, Twin-Disk Clutch Company, Racine, 

Wis. 

C. Knight Charlton, Bucyrus-Erie Company, South Mil- 
waukee, Wis. 

Leon R. Clausen, J. I. Case Company, Racine, Wis. 

W. W. Coleman, Bucyrus-Erie Company, South Milwaukee, 
Wis. 

J. E. De Long, Waukesha Motors Corporation, Waukesha, 
Wis. 

Harold S. Falk, Falk Corporation, Milwaukee, Wis. 

Frederick D. Hansen, Evans-Hansen, Milwaukee, Wis. 

W. C. Heath, A. O. Smith Corporation, Milwaukee, Wis. 

H. Stanley Johnson, Jr., Gisholt Machine Company, Madi- 
son, Wis. 

Herbert V. Kohler, Kohler Company, Kohler, Wis. 

J. Clifford Merwin, Chain Belt Company, Milwaukee, Wis. 

W. C. Messinger, Chain Belt Company, Milwaukee, Wis. 

W. G. Prasse, Oilgear Company, Milwaukee, Wis. 

William A. Roberts, AllisChalmers Manufacturing Com- 
pany, West Allis, Wis. 

Robert A. Uihlein, Jos, Schlitz Brewing Company, Mil- 
waukee, Wis. 

Pierpont J. E. Wood, Jeffres, Mouat, Oestreich, Wood & 
Cunningham, Janesville, Wis. 

Nebraska Post, June 22, 1944 

President: Dana C. Bradford, Bradford-Kennedy Company, 
Omaha, Nebr. 

Vice-President: Robert Bernstein, Independent Metals Com- 
pany, Omaha, Nebr. 

Secretary-Treasurer: Fred G. Arkoosh, Wilkinson Manu- 
facturing Company, P.O. Box 127, Florence Station 12, 
Omaha, Nebr. 

Directors: Robert Ammon, Cushman Motor Works, Inc., 

Lincoln, Nebr. 
Frederick Bucholz, Omaha Steel Works, Omaha, Nebr. 
Clyde B. Dempster, Dempster Mill Manufacturing Com- 
pany, Beatrice, Nebr. 


Burr Hughes, Hughes Brothers, Seward, Nebr. 

ee Jubilee Manufacturing Company, Omaha, 
r. 

Karl Vogel, State Senator, Omaha, Nebr. 

Keith Waugh, Meade Ordnance Plant, Wahoo, Nebr. 


New York Post, June 15, 1921 


President: R. L. Maxwell, American Machine & Foundry 
Company, New York, N. Y. 
Vice-Presidents: J. L. Auer, R. Hoe & Company, New York, 
N. Y. 
H. T. Luria, Luria Steel & Trading Corporation, New York, 
N. Y. 
J. G. Phillips, International Business Machines Corporation, 
New York, N. Y. 
Secretary-Treasurer: J. W. Graham, New York Ordnance 
District, 189 Varick Street, New York 14, N. Y. 
Directors: George W. Allison, Kings Point, N. Y. 
Nelson Anderson, Eastern Tool & Manufacturing Company, 
Belleville, N. J. 
Paul T. Cullen, Sperry Gyroscope Company, Great Neck, 
N. Y. 
William E. Eisner, American Visuals Corporation, New 
York, N. Y. 
Arnold Erlanger, U. S. Hoffman Machinery Corporation, 
New York, N. Y. 
W. R. Janney, National Can Corporation, New York, N. Y. 
D. B. MacMaster, L. R. Beavis & Company, Ridgewood, 
N. Y. 
Chester Mueller, Newark, N. J. 
Henry N. Sachs, Frank Crystal & Company, New York, 
N. Y. 
L. W. Stearns, Metropolitan Life Insurance Company, New 
York, N. Y. 
A. E. Van Cleve, Crucible Steel of America, New York, 
N LY. 
Gordon B. Welch, Mergenthaler Linotype Company, Brook- 
lyn, N. Y. 


Northwest Post, March 15, 1945 


President: W. C. MacFarlane, Sr., Minneapolis-Moline Com- 
pany, Minneapolis, Minn. 
Vice-Presidents: Harold W. Sweatt, Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn. 
Charles L. Horn, Federal Cartridge Corporation, Minneapo- 
lis, Minn. 
Secretary-Treasurer: Roland F. Wilson, 436 Palace Building 
Minneapolis 1, Minn. 
Directors: The officers and Albert P. Baston, Baston Motor 
Company, St. Cloud, Minn. 
Fred Blumers, General Mills, Inc., Minneapolis, Minn. 
P. G. Bourne, Seeger Refrigerator Company, St. Paul, Minn. 
Charles E, Buckbee, Buckbee Mears Company, St. Paul, 
Minn. 
Harry A. Bullis, General Mills, Inc., Minneapolis, Minn. 
Walter F. Kasper, Fairmont Railway Motors, Inc., Fair- 
mont, Minn. 
Warren C. MacFarlane, Jr., Minneapolis-Moline Company, 
Minneapolis, Minn. 
Luther S. Oakes, Winston Brothers Company, Minneapolis, 
Minn. 
David W. Onan, D. W. Onan & Sons, Inc., Minneapolis, 
Minn. 
George H. Rozum, Rozum Brothers Motors Company, 
Watertown, S. Dak. 
Walter G. Seeger, Seeger Refrigerator Company, St. Paul, 
Minn. 
Donald A. Smith, Smith, Inc., Fargo, N. Dak. 
Alton V. Stallard, San Francisco, Calif. 
Frank B. Winston, Winston Brothers Company, Minne- 
apolis, Minn. 
Brison Wood, MinneapolisHoneywell Regulator Company, 
Minneapolis, Minn. 
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Philadephia Post, December 9, 1926 
President: William H. Worrilow, Sr., Lebanon Steel Foundry, 
Lebanon, Pa. 
Vice-Presidents: Henry W. Gadsden, Sharp & Dohme Di- 
vision, Merck & Company, Philadelphia, Pa. 
Joseph H. Gillies, Philco Corporation, Philadelphia, Pa. 
a S. Lewis, Parish Pressed Steel Company, Reading, 
a. 
Walter C. Pew, Sun Oil Company, Philadelphia, Pa. 
Secretary-Treasurer: Robert T. Gebler, Stewart Jordan Com- 
pany, Lincoln Liberty Building, Philadelphia, Pa. 
Directors: Robert H. Andrews, Philco Corporation, Phila- 
delphia, Pa. 
Edward G. Budd, Jr., Budd Company, Philadelphia, Pa. 
William P. Drake, Pennsylvania Salt Manufacturing Com- 
pany, Philadelphia, Pa. 
H. Pau! Gant, Glen Moore, Pa. 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 
C. Jared Ingersoll, Muskogee Company, Philadelphia, Pa. 
Ernest J. Langham, Sun Oil Company, Philadelphia, Pa. 
Stewart Lauer, York Corporation, York, Pa. 
Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del. 
William J. Meinel, Heintz Manufacturing Company, Phila- 
delphia, Pa. 
Richard T. Nalle, Midvale Company, Philadelphia, Pa. 
Lewis M. Parsons, United States Steel Corporation, Phila- 
delphia, Pa. 
Howard C. Petersen, Fidelity-Philadelphia Trust Company, 
Philadelphia, Pa. 
Martin Sandler, Daytona Beach, Fla. 
Arthur J. Seiler, Gates Engineering Company, Wilmington, 
Del. 
J. T. Simpson, Harrisburg Steel Corporation, Harrisburg, 


a. 
Arthur Sinkler, Hamilton Watch Company, Lancaster, Pa. 
Marvin W. Smith, Baldwin-Lima-Hamilton Corporation, 

Philadelphia, Pa. 

George W. Struble, Bethlehem Steel Company, Bethlehem, 

Pa. 

Everett B. Webster, Crown Cork & Seal Company, Phila- 
delphia, Pa. 


Pittsburgh Post, February 24, 1927 
President: Alexander E. Walker, National Supply Company, 
Pittsburgh, Pa. 
Vice-Presidents: Thomas E. Millsop, Weirton Steel Company, 
Weirton, W. Va. 
Clifford F. Hood, United States Steel Corporation, Pitts- 
burgh, Pa. 
Treasurer: Thomas H. Eddy, George A. Kelly Company, 
Pittsburgh, Pa. 
Secretary: William S. Rial, Jr., Morrison Rubber Company, 
1324 Highland Building, Pittsburgh 6, Pa. 
Directors: The officers and John A. Appleton, Pennsylvania 
Railroad Company, Pittsburgh, Pa. 
Frank R. Denton, Mellon National Bank & Trust Com- 
pany, Pittsburgh, Pa. 
Robert C. Downie, Peoples First National Bank & Trust 
Company, Pittsburgh, Pa. 
William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 
Kirkland C. Gardner, United Engineering & Foundry 
Company, Pittsburgh, Pa. 
Harry B. Higgins, Pittsburgh Plate Glass Company, Pitts- 
burgh, Pa. 
Lorenz Iversen, Mesta Machine Company, West Homestead, 
Pa. 
George H. Love, Pittsburgh-Consolidation Coal Company, 
Pittsburgh, Pa. 
Ben Moreell, Jones & Laughlin Stee! Corporation, Pittsburgh, 
Pa. 
Gwilym A. Price, Westinghouse Electric Manufacturing 
Corporation, Pittsburgh, Pa. 


{11} 


Willard F. Rockwell, Jr., Rockwell Manufacturing Com- 
pany, Philadelphia, Pa. 

Brehon B. Somervell, Koppers Company, Pittsburgh, Pa. 

Sidney A. Swensrud, Gulf Oil Corporation, Pittsburgh, Pa. 

Irving W. Wilson, Aluminum Company of America, Pitts 
burgh, Pa. 


Puget Sound Post, January 25, 1944 
President: C. Walter Huffine, Massachusetts Mutual Life In- 
surance Company, Seattle, Wash. 
Vice-President: Alex Thomson, Pacific Car and Foundry 
Company, Renton, Wash. : 
Secretary-Treasurer: Pairman B. Lee, Fairman B. Lee Com 
pany, Seattle, Wash. 
Directors: Murray Aitken, Kenworth Motor Truck Corpora- 
tion, Seattle, Wash. 
Joseph A. Denn, Pacific Powder Company, Tacoma, Wash. 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash. 
Paul Forsyth, Western Gear Works, Seattle, Wash. 
H. P. Lawrence, Northwest Lead Company, Seattle, Wash. 
George C. Martin, Boeing Airplane Company, Seattle, Wash. 
Robert Nelson, Standard Service Tire Company, Seattle, 
Wash. 
Ferdinand Schmitz, Berger Engineering Company, Spokane, 
Wash. 
Alex Thomson, Pacific Car and Foundry Company, Renton, 
Wash. 
Walter Toly, Columbia Electric Company, Spokane, Wash. 
M. J. Williams, Seattle Office, San Francisco Ordnance Dis- 
trict, Seattle, Wash. 


Quad Cities-lowa Post, May 28, 1945 


President: P. S. Mumford, American Machine & Metals, Inc., 
East Moline, Ill. 
Vice-President: C. E. Murray, Engichart Manufacturing Com- 
pany, Davenport, Iowa. 
Secretary-Treasurer: Donald L. Meyers, Rock Island Arsenal, 
Rock Island, Ill. 
Directors: A. A. Collins, Collins Radio Company, Cedar 
Rapids, Iowa. 
A. C. Danekind, The Maytag Company, Newton, Iowa. 
L. M. Gildea, International Harvester Company, Rock Is- 
land, Ill. 
G. H. Mathes, Iowa Ordnance Plant, Burlington, Iowa. 
A. D. Matheson, French & Hecht Division, Kelsey-Hayes 
Wheel Company, Davenport, Iowa. 
L. A. Murphy, Deere & Company, Moline, III. 
E. W. Ross, Minneapolis-Moline Company, Moline, Il! 
M. M. Schmidt, Deere Manufacturing Company, Des 
Moines, Iowa. 
G. A. Uhlmeyer, Iowa-Illinois Gas & Electric Company, 
Rock Island, IIl. 
C. A. Waldman, Deere & Company, Moline, Il. 
G. L. Weissenburger, Keokuk Electro-Metals Company, 
Keokuk, Iowa. 
C. D. Wiman, Deere & Company, Moline, Ill. 


Rio Grande Post, November 6, 1952 


President: Henry E. Minton, El Paso, Tex. 

Vice-President: M. S. Darbyshire, Darbyshire Steel Company, 
El Paso, Tex. 

Secretary-Treasurer: C. A. Lindeman, Darbyshire Steel Com- 
pany, El Paso, Tex. 
(Other officers and directors to be elected.) 


Rocky Mountain Post, June ro, 1942 


President: James D. Maitland, Cobusco Steel Products, Den- 
ver, Colo. 

Vice-President: James Colasanti, Metal Treating & Research 
Company, Denver, Colo, 

Secretary-Treasurer: Gerould A. Sabin, Colorado Fuel & Iron 
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Directors: C. C. Drake, Griffin Wheel Company, Denver, Colo. 
— R. Eberhardt, Eberhardt-Denver Company, Denver, 
oO. 

—" C. Essig, Gardner-Denver Company, Denver, 
Co! 

J. K. Garretson, Republic Steel Corporation, Denver, Colo. 

John G. Gates, Gates Rubber Company, Denver, Colo. 

Robert P. Gutshall, Colorado Tent & Awning Company, 
Denver, Colo. 

William M. Reno, Bill Reno, Inc., Denver, Colo. 

Stanley C. Shubart, Schloss & Shubart, Denver, Colo. 

Harold F. Silver, Silver Engineer Works, Denver, Colo. 

C. W. Webb, Armco Drainage & Metal Products Company, 
Denver, Colo. 

Adolph D. Weiss, Winter-Weiss Company, Denver, Colo. 


St. Louis Post, January 18, 1927 
President: William P. Gatley, National Rejectors, Inc., St. 
Louis, Mo. 
Vice-President: M. F. Peterson, Carter Carburetor Corpora- 
tion, St. Louis, Mo. 
Treasurer: Winfield E. Hartford, St. Louis Air Regional Office, 
St. Louis, Mo. 
Secretary: Irvin L. Jerger, St. Louis Ordnance District, St. 
Louis, Mo. 
Directors: W. M. Akin, Laclede Steel Company, St. Louis, 
Mo. 
H. K. Edwards, U. S. Naval Air Station, St. Louis, Mo. 
C. I. Ferris, Scott Air Force Base, Belleville, Ill. 
Aaron Fisher, Universal Match Corporation, St. Louis, Mo. 
Russell E. Gardner, Reinholdt & Gardner, St. Louis, Mo. 
Stanley Jackes, JackesEvans Manufacturing Company, St. 
Louis, Mo. 
Edward F. Judge, Scullin Steel Company, St. Louis, Mo. 
John N. Marshall, Granite City Steel Company, Granite 
City, Il. 
J. Wesley McAfee, Union Electric Company, St. Louis, Mo. 
Henry C. Miller, Emerson Electric Manufacturing Company, 
St. Louis, Mo. 
Wallace A. Morse, St. Louis Ordnance District, St. Louis, 


Mo. 

John M. Olin, Olin Mathieson Chemical Corporation, East 
Alton, IIl. 

L. J. Sverdrup, Sverdrup & Parcel, Inc., St. Louis, Mo. 


San Francisco Post, October 17, 1923 


President: G. M. Greenwood, Rheem Manufacturing Com- 
pany, Richmond, Calif. 
Vice-President: Lawrence S. Fletcher, Piedmont, Calif. 
Secretary-Treasurer: John M. Stark, San Francisco Ordnance 
District, 1515 Clay Street, Oakland 12, Calif. 
Directors: The officers and William H. Carr, California Pack- 
ing Corporation, San Francisco, Calif. 
John E. Cushing, Oceanic Steamship Company, San Fran- 
cisco, Calif. 
Edgar B. Jessup, Marchant Calculators, Inc., Oakland, Calif. 
A. B. Layton, Crown Zellerbach Corporation, San Fran- 
cisco, Calif. 
George Murray, San Francisco, Calif. 
Elmer R. Peterson, Standard Oil Company of California, 
San Francisco, Calif. 
D. A. Rhoades, Kaiser Aluminum & Chemical Corporation, 
Oakland, Calif. 
Jean C. Witter, Dean Witter & Company, San Francisco, 
Calif. 
Texas Post, October 30, 1942 
President: W. H. Miner, Lufkin Foundry & Machine Com- 
pany, Houston, Tex. 
Vice-President: K. P. Campbell, Sheffield Steel Corporation, 
Houston, Tex. 
Secretary-Treasurer: Leo S. Bassett, Department of the Army, 
Dickson Gun Plant, P. O. Box 2545, Houston, Tex. 
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Directors: Allan D. Blackledge, Cameron Iron Works, Inc., 
Houston, Tex. 
W. O. Hedrick, McEvoy Company, Houston, Tex. 
N. E. Hull, Hughes Tool Company, Houston, Tex. 
M. I. Kearns, Brown & Root, Inc., Houston, Tex. 
R. D. Springer, Belair, Tex. 


Washington Post, November 18, 1925 
President: George M. Riveire, Goodyear Tire & Rubber Com- 
pany, Washington, D.C. 
Vice-Presidents: Karl J. Ammerman, Borg-Warner Corpora- 
tion, Washington, D. C. 
Franklin B. Reybold, American Locomotive Company, 
Washington, D. C. 
Secretary-Treasurer: W. J. Sears, Rubber Manufacturers’ As- 
sociation, 1832 M Street, N. W., Washington, D. C. 
Directors: H. N. Arbuthnot, Allegheny Ludlum Steel Cor- 
poration, Washington, D. C. 
A. V. Astin, National Bureau of Standards, Washington, 
D.C. 
E. S. Gruver, Ordnance Corps, U. S. Army, Washington, 
D. C. 
William T. Eckert, Department of the Air Force, Washing- 
ton, D. C. 
G. E. Engelmann, Studebaker Corporation, Washington, 
D.C. 
A. H. Hobelmann, Walter Kidde & Company, Washington, 
D.C. 
E. W. Jensen, Motor Products Corporation, Washington, 
D. C. 


W. D. Kavanaugh, American Cyanamid Company, Wash- 
ington, D. C. 
A. F. MacConochie, University of Virginia, Charlottesville, 
Va. 
T. J. McCloskey, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 
Robert F. Willey, Bethlehem Steel Corporation, Washing- 
ton, D. C. 
E. L. Woodyard, Washington, D. C. 
Yankee Post, June 30, 1925 
President: Charles B. Weeks, Hesse-Eastern Corporation, Cam- 
bridge, Mass. 
Vice-Presidents: M. Edgar Fain, Tower Iron Works, Provi- 
dence, R. I. 
John K. Ames, Burrows Corporation, Portland, Me. 
Paul Sibley, Worcester Taper Pin Company, Worcester, 
Mass. 
Secretary-Treasurer: John C. Dieselman, Morse-Smith-Morse 
Company, 165 Dexter Avenue, Watertown, Mass. 
Directors: Charles C. Bell, Universal Winding Company, 
Cranston, R. I. 
J. Hugh Bolton, Whitin Machine Company, Northbridge, 
Mass. 
J. J. Brogan, Jefferson Electric Company, Boston, Mass. 
Downing P. Brown, Brown Company, Berlin, N. H. 
William H. Buracker, Jackson & Moreland, Boston, Mass. 
Carl F. Carlstrom, Carlstrom Pressed Metal Company, 
Westboro, Mass. 
David Gilman, Eastern Fixture Company, Boston, Mass. 
R. N. Greenwood, Heywood-Wakefield Company, Gardner, 
Mass. 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 
A. A. Kirby, Walsh Construction Company, Portland, Me. 
D. A. Lenk, Lenk Manufacturing Company, Boston, Mass. 
Elmer J. McVey, Saco-Lowell Shops, Boston, Mass. 
E. W. Miller, Fellows Gear Shaper Company, Springfield, 
Vt. 
James H. Murphy, Boston Ordnance District, Boston, Mass. 
Chenery Salmon, Merchants National Bank, Boston, Mass. 
George P. Slade, Boston Ordnance District, Boston, Mass. 
Harry A. Wansker, United-Carr Fastener Corporation, 
Cambridge, Mass. 
Roy F. Williams, Associated Industries of Massachusetts, 
Boston, Mass. 
























Divisions and Committees of A.O.A. 


Technical Divisions and Committees of the Association are vol- 


untary advisory groups of qua 


lified 


personnel, organized 

primarily along commodity a to serve the ordnance or- 

ganizations of the Army, Navy, and Air Force and other agen- 
I-defense establishment 


cies of the nationa 


of the United States. 





ARTILLERY DIVISION 
Executive Board: 


James E. Trainer, Firestone Tire & Rubber Com , Akr 
Ohio, chairman. =" Tr 


W. D. Gohr, Firestone Tire & Rubber Company, Akron, 
Ohio, deputy chairman. 

Joseph L. Auer, R. Hoe & Company, New York, N. Y. 

John T, Brown, J. I. Case Company, Racine, Wis. 

Edgar S. Dulin, Byron Jackson Company, Los Angeles, Calif. 

William J. Fisher, Oliver Corporation, York, Pa 

Robert F. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

Lorenz Iverson, Mesta Machine Company, Pittsburgh, Pa. 

N. Rulison Knox, Gate City Steel, Inc., Denver, Colo. 

R. Ernest Leeder, Gar Wood Industries, Inc., Wayne, Mich. 


——~ I. Martin, United Shoe Machinery Company, Beverly, 
ass. 


bay emg H. Mitchell, Mitchell Steel Company, Cincinnati, 
oO. 


—, A. Peterson, Otis Elevator Company, New York, 


James B. Rosser, Pullman-Standard Car Manufacturing 
Company, Chicago, Il. 


raring E. Skinner, General Motors Corporation, Detroit, 
1 


Richard F. V. Stanton, West Hartford, Conn. 
EN G. Williams, American Type Founders, Inc., Eliza- 
t 

Gun ade and Mount Committee: 

Richard F. V. Stanton, West Hartford, Conn., chairman. 

Stephen J. Matosec, cates Car Manufacturing 
Company, Chicago, II 

H. V. Parsley, International Harvester Company, Melrose 
Park, Ill 

Walter F. Scheel, Timken-Detroit Axle Division, Rockwell 
Spring and Axle Company, Detroit, Mich. 

H. A. Trussell, Pullman-Standard Car Manufacturing Com- 
pany, Worcester, Mass. 


a Waldschmidt, Republic Steel Corporation, Cleveland, 
10. 


S. L. Whitehall, Parish Pressed Steel Company, Reading, Pa. 

A. E. Wilkoff, Youngstown Steel Car Corporation, Niles, 
Ohio. 

Gun Forging Committee: 


William H. Mitchell, Mitchell Steel Company, Cincinnati, 
Ohio, chairman. 


John r Beyer, U. S. Pipe & Foundry Company, Burlington, 


aN. Je 


William B. Kennedy, National Tube Division, United States 
Steel Corporation, McKeesport, Pa. 


Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

Earle C. Smith, Republic Steel Corporation, Cleveland, Ohio. 

George Struble, Bethlehem Steel Company, Bethlehem, Pa. 

Henry H. Timken, Timken Roller Bearing Company, Canton, 
Ohio. 

Recoil, Recuperator and Equilibrator Committee: 


Joseph L. Auer, R. Hoe & Company, New York, N. Y., 
chairman. 

Richard T. Brice, Otis Elevator Company, New York, N. Y. 

Anselm DeGhetto, National Rubber Machinery Company, 
Clifton, N. J 

Charles Lathrop, American Locomotive Company, Auburn, 


4%. 


Otto J. Maha, Hannifin Corporation, Chicago, Ill. 

Gerald V. Middaugh, Koppers Company, Baltimore, Md. 

C. H. Nazro, Byron Jackson Company, Los Angeles, Calif. 

Thomas Tomaino, Baldwin-Lima-Hamilton Corporation, 
Philadelphia, Pa. 

J. D. Towne, Hall-Scott Motor Company, Berkeley, Calif. 

Richard B. Tullis, Miller Printing Machinery Company, 
Pittsburgh, Pa. 


BOMB, AND ARTILLERY 
AMMUNITION DIVISION 


Executive Board: 
Robert L. Telford, Silas Mason Company, Shreveport, La., 
chairman. 

Walter N. Howley, Lansdowne Steel & Iron Company, 
Morton, Pa., deputy chairman. 

Richard T. Buffington, Silas Mason Company, Shreveport, 
La., secretary. 

James E. Burke, Stewart-Warner Corporation, Chicago, IIL 

Nick L. Etten, Chamberlain Corporation, Waterloo, Iowa. 

James F. Griswold, Jr., Chicago Mill & Lumber Company, 
Tallulah, La. 

Kenneth T. Norris, Norris-Thermador Corporation, Los 
Angeles, Calif. 

a G. Pleasants, Procter & Gamble Company, Cincinnati, 

hio. 


Bomb Committee: 

Nick L. Etten, Chamberlain Corporation, Waterloo, Iowa, 
chairman. 

F. Donald Hart, Temco Corporation, Nashville, Tenn., 
deputy chairman. 

Merle H. Davis, Meredith Lodge, Franklin, Vt., secretary. 

H. D. Barnes, A. O. Smith Corporation, Milwaukee, Wis. 

“= H. Cargile, Allen Products Corporation, Nashville, 

‘enn. 

Harry S. Clark, R. G. LeTourneau, Inc., Longview, Tex. 

Gordon B. Colby, Central Can Company, Chicago, III. 

J. R. Comer, Globe American Corporation, Kokomo, Ind. 

Russell G. Cone, Silas Mason Company, Shreveport, La. 

David W. Fletcher, National Tube Division, United States 
Steel.Corporation, Pittsburgh, Pa. 

Rudolph Furrer, American Car & Foundry Company, New 
York, N. Y. 

P. E. Geldhof, Whirlpool Corporation, St. Joseph, Mich. 

Milton B. Hammond, Rockwell Spring and Axle Company, 
Coraopolis, Pa. 

A. V. Murray, Scaife Company, Pittsburgh, Pa. 

Theodore E. Stahl, J. I. Case Company, Bettendorf, Iowa. 

a ag Whitmoyer, Harrisburg Steel Corporation, Harrisburg, 

a. 

x» Williams, Jr., Rheem Manufacturing Company, New 
York, N. 

7 2 ae inkeljohn, General Tire & Rubber Company, 
Wabash, Ind. 


Advisory Members 
Harry S. Beckman, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 
J. W. Blackburn, U. S. Air Force, Washington, D. C. 
— Bureau of Ordnance, U. S. Navy, Washington, 
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A. Coe, Chemical Corps Procurement Center, Baltimore, 


Bruce A. Cole, E. V. Camp Steel Company, Atlanta, Ga. 
E. A. Culver, III, Wrought Iron Range Company, St. Louis, 
0. 


st om Bureau of Ordnance, U. S. Navy, Washington, 


W. J. Haynes, Jr., Darby Corporation, Kansas City, Kans. 

John King, Picatinny Arsenal, Dover, N. J. 

A. A. Kirby, Walsh Construction Company, Portland, Me. 

Otto Pototschnik, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Cartridge Case Committee: 
Kenneth T. Norris, Norris-Thermador Corporation, Los 
Angeles, Calif., chairman. 
J. W. Andrews, Calumet & Hecla, Inc., Detroit, Mich. 
ee L. Atkin, Kelsey-Hayes Wheel Company, Detroit, 
ich. 
R. P. Brown, Poloron Products, Inc., New Rochelle, N. Y. 
Gohe QO. Dahl, National Presto Industries, Eau Claire, 
is. 
B. A. Daley, Servel, Inc., Evansville, Ind. 
Harry M. Day, Moe Light, Inc., Fort Atkinson, Wis. 
“— deVore, Heintz Manufacturing Company, Philadelphia, 
a. 
A. P. Douglas, Murray Ohio Manufacturing Company, Cleve- 
land, Ohio. 
William J. Gazey, Ekco Products Company, Massillon, Ohio. 
Donald H. Gearheart, Hupp Corporation, Cleveland, Ohio. 
H. F. Goetz, Fedders-Quigan Corporation, Buffalo, N. Y. 
William A. Halker, Electric Auto-Lite Company, Cincin- 
nati, Ohio. 
Hugo E. Kenitz, Globe American Corporation, Kokomo, Ind. 
Thomas E. Kilby, Kilby Steel Company, Anniston, Ala. 
W. W. Kovalick, Borg-Warner Corporation, Chicago, III. 
Charles Lambert, Clayton & Lambert Manufacturing Com- 
pany, Louisville, Ky. 
Willis H. eae Scovill Manufacturing Company, Water- 
bury, Con 
Newell D. McDonald, International Silver Company, Meri- 
den, Conn. 
ba a McGonigle, General Motors Corporation, Lockport, 


George M. Moss, Fulton Sylphon Company, Knoxville, Tenn. 
> Osborne, Mission Appliance Corporation, Whittier, 
if. 

Raymond E. Paddock, Nesco, Inc., Milwaukee, Wis. 

L. N. Peterson, Regal Ware, Inc., Kewaskum, Wis. 

R. W. Reinicke, Chase Brass & Copper Company, Water- 
bury, Conn. 

— J. Schindler, Revere Copper & Brass, Inc., Clinton, 
il. . 

F. N. Thiefels, Wilson Foundry & Machine Company, Pon- 
tiac, Mich. 

Edmond M. Wagner, Ekco Products Company, 
Calif. 

J. A. Watson, Motor Wheel Corporation, Lansing, Mich. 


Whittier, 


1 
Material Subcommittee: 
Fred M. Arnold, Norris-Thermador Corporation, Los An- 
geles, Calif. 
W. P. Gerhart, Bethlehem Steel Company, Bethlehem, Pa. 
W. J. Johnson, Inland Steel Company, Chicago, III. 
T. F. Olt, Armco Steel Corporation, Middletown, Ohio. 
Kirby F. Thornton, Aluminum Company of America, West- 
moreland, Pa. 


Advisory Members 


N. S. Altman, Picatinny Arsenal, Dover, N. J. 
C. W. Brown, Frankford Arsenal, Philadelphia, Pa. 
W. A. Burns, Frankford Arsenal, Philadelphia, Pa. 
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C. G. Grazioso, Ordnance Ammunition Command, Joliet, IIL 

M. J. Count, om Chief of Ordnance, U. S. Army, Wash- 
ington, D 

} mF Matt, » ante Ammunition Command, Joliet, Ill. 


Container Committee: 

James F. Griswold, Jr., Chicago Mill and Lumber Company, 
Tallulah, La., chairman. 

J. 2 Se, J. & L. Steel Barrel Company, Cleveland, 

io. 

Herbert T. Holbrook, Standard Cap & Seal Company, New 
York, N. Y. 

H. Y. Hooper, Hooper Byrne Company, Montclair, N. J. 

W. H. Hugus, Caspers Tin Plate Company, Chicago, IIl. 

William E. Mayers, Industrial Tape Corporation, New 
Brunswick, N. J. 

Dr. Gerard W. 
Cleveland, Ohio. 

Harvey C. Simms, Cleveland Container Company, Washing- 
ton, 4 

John B. Wiebers, American Can Company, Chicago, III. 


Advisory Members 

A. J. Baumgardt, Sefton Fibre Can Company, St. Louis, Mo. 
J. M. Bogert, Bogert & Hopper, New York, N. Y. 

J. Carlson, Signode Steel Strapping Company, Chicago, IIL 
C. H. Corey, Brooks & Perkins, Inc., Washington, D. C. 
George Denning, W. C. Ritchie and Company, Chicago, IIL 
Fred J. DeWitt, Parker Rust Proof Company, Detroit, Mich. 
Thomas Dobbins, American Can Company, Maywood, IIL. 
C. D. Hudson, National Wooden Box Association, Washing- 

ton, D. C. 
oo R. Janney, National Can Corporation, New York. 


Mulder, Cleveland Container Company, 


c E. Norquist, Norquist Products, Inc., Jamestown, N. Y. 

Charles F. Osgood, C. Tennant & Sons, New York, N. Y. 

Andrew J. Peterson, Goodyear Aircraft Corporation, Akron, 
Ohio. 

Harry M. Reed, Gerrard Steel Wire Company, Chicago, 
Ill. 

S. Richmond, Edward Manufacturing Company, Cincinnati, 
Ohio. 

James Riggs, Joliet Arsenal, Joliet, Ill. 

C. E. Root, Rheem Manufacturing Company, San Pablo, 
Calif. 

Fred B. Shaw, Jr., Army Chemical Center, Edgewood, Md. 

Edward Silbernagel, Geo. Silbernagel & Sons, Wausau, Wis. 

R. W. Springer, Feltex Corporation, Detroit, Mich. 

W. Stevens, Improved Mailing Case Company, New York, 
_ i 


John Stunkel, Central Wooden Box Association, Chicago, IIL. 

S. Tremble, Rudy Furnace Company, Dowagiac, Mich. 

Raymond C. Walling, Cozier Container Corporation, Cleve- 
land, Ohio. 


Fuze Committee: 

James E. Burke, Stewart-Warner Corporation, Chicago, IIL, 
chairman. 

Thomas C. Smith, Daystrom Electric Corporation, Pough- 
keepsie, N. Y., deputy chairman. 

Walter E. Faithorn, Jr., Stewart-Warner 
Washington, D. C., secre ‘ary. 

Abraham Abrams, Supreme Knitting Machine Company, 
Brooklyn, N. Y. 

W. S. Allan, Weatherhead Company, Cleveland, Ohio. 

— H. Ammon, Cushman Motor Works, Inc., Lincoln, 
Nebr. 

James Bickman, Waltham Watch Company, Waltham, Mass. 

— R. Brink, International Harvester Company, Chi- 
cago, 

Chester A. Burnett, Scovill Manufacturing Company, Water- 
bury, Conn. 

F. A. Christoffel, Jr., 
Pa. 


Corporation, 


Hamilton Watch Company, Lancaster, 
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Gate O. Dahl, National Presto Industries, Eau Claire, 
is. 
E. Snow DeHart, Food Machinery and Chemical Corpora- 
tion, Philadelphia, Pa. 
George Ensign, Elgin National Watch Company, Elgin, IIL. 
~~ W. Ford, Firestone Tire & Rubber Company, Akron, 
0. 


Raymond K. McClintock, Sylvania Electric Products, Inc., 
Boston, Mass. 
Ellsworth L. Mills, Bastian-Blessing Company, Chicago, III. 
—_ W. Pound, Electric Auto-Lite Company, Toledo, 
hio. 
+ W. Powell, Eastman Kodak Company, Rochester, 


W. B. Sampson, General Time Corporation, New York, 
x. ¥. 
Mark L. Sperry, 


" 

Waterbury, Conn. ’ 
Donald A. Sutherland, Thor Corporation, Chicago, IIl. 
George E. Tanker, Weatherhead Company, Cleveland, Ohio. 
G. W. Tressler, Titan Metal Manufacturing Company, Belle- 

fonte, Pa. 
C. G. Troxler, Hoover Company, North Canton, Ohio. 
H. E. Volz, Carter Carburetor Corporation, St. Louis, Mo. 


Advisory Members 


Dr. Gregory Deter Stevens Institute of Technology, 
en, 

T. B. Gibbs, Gibbs Manufacturing & Research Corporation, 
Janesville, Wis. 

B. F. Hantz, American Insulator Corporation, New Freedom, 
Pa. 

M. L. Mathsen, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

A. F. Teitscheid, Picatinny Arsenal, Dover, N. J. 

James B. Williams, Philco Corporation, Philadelphia, Pa. 


Scovill Manufacturing Company, 


Loading Committee: 

John G. Pleasants, Procter & Gamble Company, Cincinnati, 
Ohio, chairman. 

Joel G. Holmes, Iowa Ordnance Plant, Burlington, Iowa, 
deputy chairman. 

Beverly B. Bond, Remington Rand Inc., Stamford, Conn. 

Otto M. Jank, Day & Zimmerman, Inc., Texarkana, Tex. 

James E. Pruden, Procter & Gamble Defense Corporation, 
Milan, Tenn. 

James A. Ward, Remington Rand Inc., Shreveport, La. 

Keith W. Waugh, National Gypsum Company, Wahoo, Nebr. 


Advisory Members 

Joseph L. Carroll, Army Chemical Center, Edgewood, Md. 

George N. Constan, Joliet Arsenal, Joliet, Ill. 

Howard L. Guenzler, Ordnance Ammunition Command, 
Joliet, Til. 

Harry M. Krengel, Ravenna Arsenal, Apco, Ohio. 

sy Martinelli, National Gypsum Company, Wahoo, 

ebr. 

James N. Pearre, Iowa Ordaance Plant, Burlington, Iowa. 

Eric W. Peterson, American Safety Razor Corporation, 
Brooklyn, N. Y. 

Chester F. Ritzer, Picatinny Arsenal, Dover, N. J. 

Harry Steinberg, oom Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Harry B. Stevenson, Procter & Gamble Defense Corpora- 
tion, Milan, Tenn. 


Shell Committee: 

Walter N. Howley, Lansdowne Steel & Iron Company, 
Morton, Pa., chairman. 

Rupert L. Atkin, Kelsey-Hayes Wheel Corporation, Detroit, 
Mich. 

Robert S. Barnes, Bethlehem Steel Company, Bethlehem, Pa. 
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Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa. 

C. Levon Eksergian, Budd Company, Philadelphia, Pa. 

David W. Fletcher, National Tube Division, United States 
Steel Corporation, Pittsburgh, Pa. 

Frank U. Hayes, Bullard Company, Bridgeport, Conn. 

Harry M. Heckathorn, Mullins Manufacturing Corporation, 
Salem, Ohio. 

Ralph S. Howe, New Britain Machine Company, New 
Britain, Conn. 

Ben Kaul, 
Ohio. 


~ V. E. Lucas, Firestone Tire & Rubber Company, Akron, 

hio. 

Thomas E. Murray, Jr., Murray Manufacturing Corporation, 
Brooklyn, N 

Arthur R. Nettenstrom, American Brake Shoe Company, 
Chicago, Il. 

J. J. Spector, Universal Match Corporation, Ferguson, Mo. 

J. R. Trimble, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Advisory Members of the Shell Committee 

Robert L. Adams, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

ae L. Atkin, Kelsey-Hayes Wheel Company, Detroit, 

ich. 

J. A. Barclay, Picatinny Arsenal, Dover, N. J. 

Harry A. Bechtol, Aberdeen Proving Ground, Aberdeen, Md. 

Ward E. Becker, Liberty Powder Company, Newport, Ind. 

Donald R. Beeman, Picatinny Arsenal, Dover, N. J. 

A. M. Burkhardt, Watertown Arsenal, Watertown, Mass. 

R. A. Butler, Ordnance Ammunition Command, Joliet, IIL 

Merle H. Davis, Meredith Lodge, Franklin, Vt. 

Henry DeRocher, Naval Proving Ground, Dahlgren, Va. 

Edward H. Engelke, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Arnold Erlanger, U. S. Hoffman Machinery Corporation, 
New York, N. Y. 

Wilbur Ganary, Ganary Brothers, Mount Ephraim, N. J. 

R. E. Goeckler, Midvale Company, Philadelphia, Pa. 

Charles G. Grazioso, Ordnance Ammunition Command, 
Joliet, Il. 

John P. Harris, Picatinny Arsenal, Dover, N. J. 

Joel G. Holmes, Ordnance Ammuntion Command, Joliet, Ill. 

Henry Irvin, General American Transportation Corporation, 
East Chicago, Ind. 

James D. Maitland, Cobusco Steel Products, Denver, Colo. 

Thomas J. McCloskey, Bureau of Ordnance, U. S. Navy, 
Washington, D. C. 

John B. Medaris, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

George A. Ripka, Frankford Arsenal, Philadelphia, Pa. 

E. W. peel Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. C. 

W. C. Stecketee, Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. C. 


Casting Subcommittee: 

Frank E. Shumann, Lehigh Foundries, 
chairman. 

Jos F Beyer, U. S. Pipe & Foundry Company, Burlington, 


at L. Boyes, General Motors Corporation, Saginaw, 

1 

a L. Carter, Albion Malleable Iron Company, Albion, 
ich 

W. M. Dalton, Dalton Foundries, Inc., Warsaw, Ind. 

Harry L. Day, Auto Specialties Manufacturing Company, 

St. Joseph, Mich. 
Robert F. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 
R. B. Parker, American Brake Shoe Company, New York, 


Mullins Manufacturing Corporation, Warren, 


Easton, Pa, 


Inc., 
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Stowell C. Wasson, National Malleable & Steel Castings 
Company, Cicero, IIL 


Advisory Members 
C. Briggs, Steel Founders Society, Cleveland, Ohio. 
Francis J. Buckley, National Production Authority, Wash- 
ington, D. C. 


Robert W. Cuthill, Office, Chief of Ordnance, U. S. Army, 

Washington, D. C. 

W. G. Eppler, Picatinny Arsenal, Dover, N. J. 

William Farrell, Auto Specialties Manufacturing Company, 
St. Joseph, Mich. 

M. J. Groat, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. 

J. Lansing, Mall Founders Society, Cleveland, Ohio. 

A. we am, American Steel Foundries, Washington, 


F. Polack, Bureau of Ordnance, U. S. Navy, Washington, 


A. F. Teitscheid, Picatinny Arsenal, Dover, N. J. 

G. Vennerholm, Ford Motor Company, Dearborn, Mich. 

Charles aa Walton, Gray Iron Founders Society, Inc., Cleve- 
land, Ohio. 


COMBAT VEHICLE DIVISION 
Executive Board: 
Robert T. Keller, Chrysler Corporation, Trenton, Mich., 
chairman. 
(membership of board now being selected) 


Armament Committee: 
(now being staffed) 


Armor Committee: 
(now being staffed) 


Engines Committee: 
(now being staffed) 


Self-Propelled Artillery Committee: 
(now being staffed) 


Self-Propelled Vehicles Committee: 
(now being staffed) 


Tanks Committee: 
(now being staffed) 


Tracks Committee: 
(now being staffed) 


DIMENSIONAL STANDARDS AND 
METROLOGY DIVISION 


Executive Board: 

Louis Polk, Sheffield Corporation, Dayton, Ohio, chairman. 

A. D. Anderson, Naval Gun Factory, Washington, D. C. 

J. Chester Bath, John Bath & Company, Worcester, Mass. 

Frederick S. Blackall, Jr Taft-Peirce Manufacturing Com- 
pany, Woonsocket, RI 

a H. d’Arcambal, Pratt & Whitney, West Hartford, 

onn. 

Melvin L. Fruechtenicht, Frankford Arsenal, 
Pa. 

Harry B. Hambleton, Brielle, N. J. 

Robert E. Lamb, Republic Gage Company, Detroit, Mich. 


Philadelphia, 
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Military Requirements Committee: 

Melvin L. Fruechtenicht, Frankford Arsenal, Philadelphia, 
Pa., chairman. 

A. D. Anderson, Naval Gun Factory, Washington, D. C. 

“a as Bosron, Wright-Patterson Air Force Base, Dayton, 


be wig J. Darmody, Sheffield Corporation, Washington, 
ba ® P. Henry, Bureau of Ordnance, U. S. Navy, Washington, 


R. a Kelly, Picatinny Arsenal, Dover, N. J. 
C. W. Van Ordstrand, Ordnance Ammunition Command, 
Joliet, Ill. 
—_ Wurstner, Wright-Patterson Air Force Base, Dayton, 
0. 


Military Specifications Committee: 

Harry B. Hambleton, Brielle, N. J., chairman. 

J. Chester Bath, John Bath & Company, Worcester, Mass. 

Edward P. Cody, Hanson-Whitney Company, Hartford, Conn. 

eee C. Curtis, Timken Roller Bearing Company, Canton, 
0. 


Irving H. Fullmer, National Bureau of Standards, Washing- 
ton, D. C. 
re L. Gergen, Pipe Machinery Company, Wickliffe, 
hio. 


by H. Gourlie, Sheffield Corporation, West Hartford, 

‘onn. 

Irwin F. Holland, Pratt & Whitney, West Hartford, Conn. 

Russell F. Holmes, General Motors Corporation, Flint, Mich. 

Robert E. Lamb, Republic Gage Company, Detroit, Mich. 

Ray Mahlimeister, Sheffield Corporation, Dayton, Ohio. 

Paul V. Miller, Taft-Peirce Manufacturing Company, Woon- 
socket, R. L. 

Carl W. Moeller, Pratt & Whitney, West Hartford, Conn. 

Glen H. Stimson, Greenfield Tap and Die Company, Green- 
field, Mass. 


Special Advisory Consultants 
— . eee Standard Gage Company, Poughkeepsie, 


John C. Bath, John Bath & Company, Worcester, Mass. 

Frederick S. Blackall, Jr., Taft-Peirce Manufacturing Com- 
pany, Woonsocket, R. I. 

Ralph T. Carrico, Indus Corporation, Indianapolis, Ind. 

——_ H. dArcambal, Pratt & Whitney, West Hartford, 

onn. 

William Dubyk, Naval Inspector of Ordnance, Pomona, Calif. 

George E. Eglinton, Eglinton Carbide Products, Inc., Wyan- 
dotte, Mich. 

Allan R. Fultz, Eastman Kodak Company, Rochester, N. Y. 

Dr. Irvine C. Gardner, National Bureau of Standards, Wash- 
ington, D. C. 

Leonard O. Goodwin, Watertown Arsenal, Watertown, Mass. 

Paul R. Hatch, Brown & Sharpe Manufacturing Company, 
Providence, a 

Douglas Hawks, Hughes Aircraft Corporation, Tucson, Ariz. 

— A. Laity, U. S. Naval Ordnance Plant, Forest Park, 


A. E. Masterson, Watervliet Arsenal, Watervliet, N. Y. 

Donald G. Millar, Greenfield Tap and Die Corporation, 
Greenfield, Mass. 

John C. Molinar, Pratt & Whitney, West Hartford, Conn. 

T. V. Meegan, Waltham Watch Company, Waltham, Mass. 

Earl T. Richards, Affiliated Gas Equipment Company, Cleve- 


land, Ohio. 

—- G. Stevens, Eastman Kodak Company, Rochester, 
N. Y. 

Fred fe Tanner, Federal Products Corporation, Providence, 
i me 


Carlos W. Tucker, Redstone Arsenal, Huntsville, Aia. 
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Coordinating Consultants: 
m6 Danbus, Wright-Patterson Air Force Base, Dayton, 
0. 


— J. Darmody, Sheffield Corporation, Washington, 


Robert W. Freeland, Naval Gun Factory, Washington, D. C. 

John Marrero, Army Chemical Center, Edgewood, Md. 

Walter L. Tann, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 


Executive Board: 

Ralph L. Goetzenberger, Minneapolis-Honeywell Regulator 
Company, Washington, D. C., chairman. 

Preston R. Bassett, Sperry Gyroscope Company, Great Neck, 
N. Y., deputy chairman. 

— R. G. Baker, General Electric Company, Syracuse, 
N, Y. 

William N. Brandes, Elgin National Watch Company, Elgin, 
Ill. 

a a Carroll, General Electric Company, Schenectady, 


F. E. Erickson, Barden Corporation, Danbury, Conn. 

Carl S. Hallauer, Bausch & Lomb Optical Company, Roches- 
ter, 

Fred R. Lack, Western Electric Company, New York, N. Y. 

T. C. O’Donnell, Gilbert & Barker Manufacturing Company, 
West Springfield, Mass. 

Arthur B. Simmons, Eastman Kodak Company, Rochester, 
N. Y. 

Arthur B. Sinkler, Hamilton Watch Company, Lancaster, Pa. 

Gordon B. Welch, Mergenthaler Linotype Corporation, 
Brooklyn, N. Y. 


Combat Vehicle Fire Control Committee: 
(to be staffed) 


Electronics Committee: 

Walter R. G. Baker, General Electric Company, Syracuse, 
N. Y., chairman. 

J. W. McRae, Sandia Corporation, Albuquerque, N. Mex. 


Instrument Jewel Bearings Committee: 
William M. Brandes, Elgin National Watch Company, Elgin, 
Ill., chairman. 
Malcolm H. Barnes, Linde Air Products Company, Tona- 
wanda, N. Y. 
R. W. Davidson, Arma Division, American Bosch Arma 
Corporation, Brooklyn, N. Y. 
George T. Deaney, Weston Electrical Instrument Corpora- 
tion, Newark, N. 
Orville C. Gatti, Aurele M. Gatti, Inc., Trenton, N. J. 
=. Paxson Gifford, Ralph W. Biggs & Company, Stamford, 
conn. 
Joa Haines, Industrial Sapphire Company, Quakertown, 
a. 


R. P. Lansing, Bendix Aviation Corporation, Teterboro, N. J. 

John R. McIntyre, General Electric Company, West Lynn, 
Mass. 

Nicholas Nazar, Waltham Watch Company, Waltham, Mass. 

R. C. Seeburger, Jr., Hughes Aircraft Company, Culver City, 
Calif. 


Roger F. Waindle, Wai-Met Engineering Company, Muske- 
gon, Mich. 

Donald E. Worley, John Worley Jewel Company, Waltham, 
Mass. 


Advisory Members 


Richard L. Albrecht, Air Matériel Command, Wright-Pat- 
terson Air Force Base, Ohio. 
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Wallace D. Barlow, Office of Naval Material, U. S. Navy, 


Washington, D. 
B. James George, Frankford Arsenal, Philadelphia, Pa. 
Robert S$ os Industrial Sapphire Company, Quaker- 
to 
G. A. Hesse, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 
Hans Loen, Bendix Aviation Corporation, Seepere. N. J. 
Arthur J. Reardon Office, Chief of Ordnance, U. S. Army, 
Washington, 
John W. Sperry, we Office, Chief of Ordnance, U. S. Army, 
Washington, D Cc 


Instrument Precision Ball Bearings Committee: 

F. E. Ericson, Barden Corporation, Danbury, Conn., chair- 
man. 

A. N. Daniels, New Hampshire Ball Bearings, Inc., 
borough, N. H. 

. Miniature Precision Bearings, Inc., Keene, 

J. P. Gillilan, General Motors Corporation, Bristol, Conn. 

F. Leister, Fafnir Bearing Company, New Britain, Conn. 

Charles E. Morse, Marlin-Rockwell Corporation, Jamestown, 
N. Y. 


Peter- 


Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 


Advisory Members 
Thomas Barish, Shaker Heights, Cleveland, Ohio. 
—, J. Burnell, Hughes Aircraft Company, Culver City, 
if. 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

F. V. Johnson, General Electric Company, Schenectady, N. Y. 
Orin B. Johnston, Minneapolis-Honeywell Regulator Com- 

pany, Minneapolis, Minn. 
Hans Loen, Bendix Aviation Corporation, Teterboro, N. J. 


—— Rahm, Wright-Patterson Air Force Base, Dayton, 
hio. 


W. A. Reichel, Kearfott Company, Little Falls, N. J. 

Walter L. Tann, Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. 

J. M. Thress, Frankford Arsenal, Philadelphia, Pa. 

es hd J. Turek, Sperry Gyroscope Company, Great Neck, 


aN. 


Technical Standardization Subcommittee: 

F. Leister, Fafnir Bearing Company, New Britain, Conn., 
chairman. 

A. N. Daniels, New Hampshire Ball Bearings, Inc., Peter- 
borough, N. H. 

H. ee Dardani, Miniature Precision Bearings, Inc., Keene, 


N 


H. yy ean Bureau of Ships, U. S. Navy, Washington, 


sd E. Morse, Marlin-Rockwell Corporation, Jamestown, 
Fred J. Otley, Bendix Aviation Corporation, Teterboro, N. J. 
Adolph Rahm, Fafnir Bearing Company, New Britain, Conn. 
T. E. Rounds, Barden Corporation, Danbury, Conn. 

S. J. Turek, Sperry Gyroscope Company, Great Neck, N. Y. 
R. B. Walker, General Motors Corporation, Sandusky, Ohio. 


Vibration Subcommittee: 

K. D. Mackenzie, General Motors Corporation, Sandusky, 
Ohio, chairman. 

Leo Bjong, Eclipse Pioneer Company, Teterboro, N. J. 

A. W. Lane, Sperry Gyroscope Company, Great Neck, N. Y. 

B. L. Mims, Barden Corporation, Danbury, Conn. 

H. B. Van Dorn, Fafnir Bearing Company, New Britain, 

nn. 
R. F. Wrench, Marlin-Rockwell Company, Jamestown, N. Y. 


Mechanical Committee: 


Terrence C. O’Donnell, Gilbert & Barker Manufacturing 
Company, West Springfield, Mass., chairman. 
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Theodore H. Beard, Dictaphone Corporation, Bridgeport, 


Harris T. Luscomb, United States Rubber Company, New 
York, N. Y. 

Earl Nesmith, Eureka Williams Company, Bloomington, IIL 

Optical Committee: 

Arthur B. Simmons, Eastman Kodak Company, Rochester, 
N. Y., chairman, 

Clair L. Farrand, Farrand Optical Company, New York, 
me 


Leon J. Foster, Bausch & Lomb Optical Company, Roches- 
ter, N. Y. 
Dr. Irvine C. Gardner, National Bureau of Standards, Wash- 
ington, D. C 
Allen E. Gee, American Optical Company, Buffalo, N. Y. 
Carl W. Keuffel, Keuffel & Esser Company, Hoboken, N. J. 
Gordon B. Welch, Mergenthaler Linotype Corporation, 
Brooklyn, N. Y. 
Advisory Members 


Albert F. France, Annapolis, Md. 

Clarence H. Hahner, National Bureau of Standards, Wash- 
ington, D. C. 

Carl F. Henkel, Corning Glass Works, Corning, N. Y. 

Lester Highbee, W. & L. E. Gurley Company, Troy, N. Y. 

bet x -3 T. Roach, Eastman Kodak Company, Rochester, 


Proving Ground Instrumentation Committee: 

Hugh C. Carroll, General Electric Company, Schenectady, 
N. Y., chairman. 

C. M. Cox, Firestone Tire & Rubber Company, Akron, Ohio. 

S. W. Herwald, Westinghouse Electric Corporation, Balti- 
more, Md. 

S. K. Hoffman, North American Aviation, Inc., Downey, 
Calif. 

John C. McPherson, International Business Machines Cor- 
poration, New York, N. Y. 

Richard S. Perkin, Perkin-Elmer Corporation, Norwalk, 
Conn. 

Carl F. Schaefer, Norden Laboratories Corporation, White 
Plains, N. Y. 

W. N. Stevenson, Jr., Consolidated Vultee Aircraft Corpora- 
tion, Fort Worth, Tex. 


Advisory Members 


Charles A. Bicking, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Dr. Charles S. Draper, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass. 

Carl R. Dutton, Aberdeen Proving Ground, Md. 

Gilbert Foster, Eglin Air Force Base, Fla. 

Marvin Friedland, Patrick Air Force Base, Cocoa, Fla. 

Donald B. Houghton, Franklin Institute, Philadelphia, Pa. 

John B. Lawarre, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

Henry Maulshagen, Eglin Air Force Base, Fla. 

Edward P. Mechling, Eglin Air Force Base, Fla. 

B. W. Pike, Naval Ordnance Test Station, Inyokern, China 
Lake, Calif. 

Wayne H. Roemersberger, White Sands Proving Ground, 
Las Cruces, N. Mex. 

Louis Schafler, Eglin Air Force Base, Fla. 

D. H. Siegfried, Air Research and Development Command, 
Baltimore, Md. 

J. C. Talley, U. S. Naval Proving Ground, Dahlgren, Va. 

W. A. Wildhack, National Bureau of Standards, Washing- 
ton, D. C. 


Watch and Clock Committee: 

Arthur B. Sinkler, Hamilton Watch Company, Lancaster, 
Pa., chairman. 

Arde Bulova, Bulova Watch Company, New York, N. Y. 


Donald J. Hawthorne, General Time Corporation, New 
York, N. Y. 

Dudley S. Ingraham, E. Ingraham Company, Bristol, Conn. 

Teviah Sachs, Waltham Watch Company, Waltham, Mass. 

i G. Shennan, Elgin National Watch Company, Elgin, 


GUIDED ROCKET AND 
ATO DIVISION 
Executive Board: 
C. L. Eksergian, Budd Company, Philadelphia, Pa., chairman. 
Weber deVore, Heintz Manufacturing Company, Philadelphia, 
Pa., deputy chairman. 
K. T. Keller, Chrysler Corporation, Detroit, Mich. 
Willard A. Kitts, III, General Electric Company, Schenec- 
tady, N. Y. 
meee L. Miller, Republic Steel Corporation, Cleveland, 
oO. 
7 L. Miller, Firestone Tire & Rubber Company, Akron, 
hio. 


Thurman F. Naylor, Koppers Company, Baltimore, Md. 
Lyman D. Warner, American District Steam Company, 
North Tonawanda, N. Y. 


Development and Materials Committee: 
Howard L. Miller, Republic Steel Corporation, Cleveland, 
Ohio, chairman. 
John D. Judge, Tube Reducing Corporation, Wallington, 
N. J., deputy chairman. 
G at genta Great Lakes Steel Corporation, Detroit, 
ich. 
C. J. Beneke, Reynolds Metals Company, Richmond, Va. 
by > eg Benninghoff, Ohio Crankshaft Company, Cleveland, 
oO. 
A. i) . Boylan, Michigan Seamless Tube Company, South Lyon, 
ich. 


Robert Burns, Armco Steel Corporation, Middletown, Ohio. 
—- S. Busch, Mallory Sharon Titanium Company, Niles, 
hio. 
James C. Butler, U. S. Steel Corporation, Pittsburgh, Pa. 
Joseph H. Cooper, Winfield Company, Warren, Ohio. 
John I Galbraith, Linde Air Products Company, Newark, 
N. 


~— W. Gonser, Battelle Memorial Institute, Columbus, 

io. 

Jack Killmer, Bethlehem Steel Company, Bethlehem, Pa. 

J. F. Lincoln, Lincoln Electric Company, Cleveland, Ohio. 

J. M. Parks, Air Reduction Company, Murray Hill, N. J. 

John J. B. Rutherford, Babcock & Wilcox Tube Company, 
Beaver Falls, Pa. 

J. W. Schroeder, National Tube Division, U. S. Steel Cor- 
poration, Pittsburgh, Pa. 

A. M. Setapen, Handy and Harmon, New York, N. Y. 

E. S. Steigner, Youngstown Sheet & Tube Company, Youngs- 
town, Ohio. 

Edward T. Wanderer, Aluminum Company of America, New 
Kensington, Pa. 

V. W. Whitmer, Republic Steel Corporation, Massillon, Ohio. 

A. L. Williams, Federal Machine & Welder Company, 
Warren, Ohio. 


Guided Missiles Aerodynamics and Structures Committee: 


Elmer P. Wheaton, Douglas Aircraft Company, Santa Mon- 
ica, Calif., chairman. 


Guided Missiles Guidance and Control Committee: 

Daniel E. Noble, Motorola Corporation, Chicago, Ill., chair- 
man. 

Guided Missiles Propulsion Committee: 

Dr. Richard W. Porter, General Electric Company, Schenec- 
tady, N. Y., chairman. 

Guided Missiles Testing Committee: 

(now being staffed) 
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Jato Committee: 

Lyman D. Warner, American District Steam Company, 
North Tonawanda, N. Y., chairman. 

Andrew J. Peterson, Goodyear Aircraft Corporation, Akron, 
Ohio., deputy chairman. 

Alexander F. Giacco, Hercules Powder Company, Radford, 
Va., deputy chairman. 

Carl E. Johnson, Scaife Company, Oakmont, Pa., secretary. 

rs L. Antonio, Aerojet-General Corporation, Azusa, 


Vaugh E. Calder, Richmond Engineering Company, Rich- 
mond, Va. 

Horace C. Daley, Walter Kidde & Company, Belleville, N. J. 

Ray L. Farabee, Delta Tank Manufacturing Company, Baton 
Rouge, La. 

Harry Ferguson, Thiokol Chemical Corporation, Huntsville, 
Ala. 


David W. Fletcher, National Tube Division, U. S. Steel 
Corporation, Pittsburgh, Pa. 
S. Paul Gualillo, Universal Moulded Products Company, 
Bristol, Va. 
Frank J. Kennedy, National Electric Products Corporation, 
Ambridge, Pa. 
-~ E. King, Heintz Manufacturing Company, Philadelphia, 
a. 
J. A. McBride, Phillips Petroleum Company, McGregor, Tex. 
Gale E. Nevill, Cameron Iron Works, Houston, Tex. 
> Newton, Pressed Steel Tank Company, Milwaukee, 
is. 
Walter D. Smith, Glenn L. Martin Company, Baltimore, Md. 
ag my | ne Norris-Thermador Corporation, Los Ange- 
es, if. 


Advisory Members 


Curtner B. Akin, National Electric Products Corporation, 
Ambridge, Pa. 

James A. Barker, Ordnance Ammunition Command, Joliet, 
Til. 


John Calathes, Glenn L. Martin Company, Baltimore, Md. 
Samuel H. Cohen, Picatinny Arsenal, Dover, N. J. 
Charles E. Ford, Scaife Company, Oakmont, Pa. 
E. N. Hall, Wright-Patterson Air Force Base, Ohio. 
a Hickman, Richmond Engineering Company, Richmond, 
Ta. 
Holm Hinrichs, Redstone Arsenal, Huntsville, Ala. 
H. G. Jones, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C 
James G. “7 American District Steam Company, North 
Tonawanda, N. Y 
a Kroesch, Pressed Steel Tank Company, Milwaukee, 
is. 
Thomas J. McCloskey, Bureau of Ordnance, U. S. Navy, 
Washington, D. C. 
Dr. Robert J. Nebsar, Universal Moulded Products Company, 
Bristol, Va. 
David Petrig, Delta Tank Manufacturing Company, Baton 
Rouge, La 
Dr. — R. Roberts, Aerojet-General Corporation, Azusa, 
lif. 
John M. Schwartz, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C 
A. M. Scott, Phillips Petroleum Company, McGregor, Tex. 
a Se. Norris-Thermador Corporation, Los Angeles, 
lif. 
Joseph W. Wiggins, Thiokol Chemical Corporation, Hunts- 
ville, Ala. 
Elwood R. Zeek, Walter Kidde & Company, Belleville, N. J. 


Rocket Committee: 

Thurman F. Naylor, 
chairman. 

David W. Fletcher, National Tube Division, U. S. Steel 
Corporation, Pittsburgh, Pa. deputy chairman. 


Koppers Company, Baltimore, Md., 
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F. C. Hutchison, Hesse-Eastern Corporation, Cambridge, 
Mass., secretary. 

Nelson Anderson, Eastern Tool & Manufacturing Company, 
Belleville, N. J. 

Donald Bady, Belmet Products, Inc., Brooklyn, N. Y. 

Dr. A. M. Ball, Hercules Powder Company, Wilmington, Del. 

E. S. Coe, Ford Motor Company, Highland Park, Mich. 

Russell G. Cone, Silas Mason Company, Burlington, Iowa. 

William E. Dowling, Heckethorn Manufacturing & Supply 
Company, Littleton, Colo. 

Milton H. Farber, S. W. Farber, Inc., New York, N. Y. 

— J. Graf, C. B. Cottrell & Sons Company, Westerly, 


Herbert Harvey, Harvey Machine Company, Torrance, Calif. 

Harry M. Heckathorn, Mullins Manufacturing Corporation, 
Salem, Ohio. 

_ o_ Thiokol Chemical Corporation, Trenton, 


John Hubeny, Hubeny Brothers, Inc., Roselle, N. J. 
John R. Hyndman, Rohm & Haas Company, Huntsville, Ala. 
“~ E. King, Heintz Manufacturing Company, Philadelphia, 
a. 
J. E. Lott, American Manufacturing Company of Texas, Fort 
Worth, Tex. 
C. M. McCreery, Revere Copper & Brass, Inc., Rome, N. Y. 
E. D. McLean, General Motors Corporation, Lansing, Mich. 
C. Edward Meissner, Budd Company, Washington, D. C. 
R. J. Mill, Aerojet-General Corporation, Azusa, Calif. 
John E. Mitchell, Jr., John E. Mitchell Company, Dallas, Tex. 
one Hycon Manufacturing Company, Pasadena, 
alif. 
= V. Ostrander, General Motors Corporation, Pontiac, 
ich. 
Joseph Pinsky, Armour Research Foundation, Chicago, IIl. 
Winslow A. Sawyer, Arthur D. Little, Inc., Cambridge, Mass. 
William H. Schaefer, Houdaille-Hershey Corporation, De- 
troit, Mich. 
ae ee, Norris-Thermador Corporation, Los Angeles, 
if. 
—— L. Spencer, Tecumseh Products Company, Tecumseh, 
i 
Charles R. Stelljes, Easy Washing Machine Corporation, 
Syracuse, Mich. 
~, Hugh Winn, Firestone Tire & Rubber Company, Akron, 
hio. 
A. W. Zimmer, Reo Motors, Inc., Lansing, Mich. 


Advisory Members 


Carl C. Ballard, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 
— A. Barker, Ordnance Ammunition Command, Joliet, 


os ~tanenamans Heintz Manufacturing Company, Phila lelphia, 

a. 

John O. Brigleb, Aerojet-General Corporation, Azusa, Calif. 

Earl H. Buchanan, Picatinny Arsenal, Dover, N. J. 

T. M. Cobb, Silas Mason Company, Burlington, Iowa. 

Samuel H. Cohen, Picatinny Arsenal, Dover, N. J. 

Richard B. Collins, Revere Copper & Brass, Inc., Rome, N. Y. 

Emory L. Ellis, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

a 4 gee White Sands Proving Ground, Las Cruces, 
IN. BLOX. 

Hoyt K. Foster, S. W. Farber, Inc., New York, N. Y. 

Philip P. Glassey, Easy Washing Machine Corporation, Syra- 
cuse, N. Y. 

a E. Grazen, Houdaille-Hershey Corporation, Buffalo, 
* Hakenjos, Hercules Powder Company, Wilmington, 
el. 
Kenneth 

Mich. 


G. Herrick, Tecumseh Products Company, Tecumseh, 
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W. W. Heckethorn, Heckethorn Manufacturing & Supply 
Company, Littleton, Colo. 

John H. Hubeny, Hubeny Brothers, Inc., Roselle, N. J. 

Floyd Hubert, American Manufacturing Company of Texas, 
Fort Worth, Tex. 

W. R. Ignatius, Thiokol Chemical Corporation, Trenton, N. J. 

James E. Johnson, Rohm & Haas Company, Huntsville, Ala. 

H. G. Jones, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Edwin L. Kessler, Budd Company, Washington, D. C. 

Harry A. Kirkpatrick, Hycon Manufacturing Company, 
Pasadena, Calif. 

Casper J. Koeper, Redstone Arsenal, Huntsville, Ala. 

Carl Koning, Grand Rapids Brass Co., Grand Rapids, Mich. 

to F. Kroll, Ford Motor Company, Highland Park, 

ich. 

Robert M. Leard, Naval Ordnance Test Station, Inyokern, 
China Lake, Calif. 

Frank Maddocks, Arthur D. Little, Inc., Cambridge, Mass. 

Thomas J. McCloskey, Bureau of Ordnance, U. S. Navy, 
Washington, D. C. 

Orville Mitchell, John E. Mitchell Company, Dallas, Tex. 

Nils V. Montan, Eastern Tool & Manufacturing Company, 
Belleville, N. J. 

William E. Patrick, Jr.. Harvey Machine Company, Tor- 
rance, Calif. 

Roy C. Phillips, C. B. Cottrell & Sons Co., Westerly, R. I 

Louis E. Plack, Mullins Manufacturing Corp., Salem, Ohio. 

H. E. Pleasant, Grand Rapids Brass Company, Grand Rapids, 
Mich. 

Roland C. Satteriee, General Motors Corporation, Pontiac, 
Mich. 

John M. Schwartz, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Dr. W. Mayo Smith, Firestone Tire & Rubber Company, 
Akron, Ohio. 

William C. Stekettee, Bureau of Ordnance, U. S. Navy, 
Washington, D. C. 

Vincent F. Volpe, Armour Research Foundation, Chicago, III. 

Donald P. White, Norris-Thermador Corporation, Los Ange- 
les, Calif. 

William E. Williams, Reo Motors, Inc., Lansing, Mich. 


Advisory Members, Guided Mis- 
sile, Rocket, and Jato Division 


W. L. Bell, Jr., White Sands Proving Ground, Las Cruces, 
. Mex. 
D. F. Shepherd, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C 
H. N. Toftoy, Redstone Arsenal, Huntsville, Ala. 


INDUSTRIAL MOBILIZATION COMMITTEE 


The Committee is composed of the members of the national 

Executive Committee of the American Ordnance Association: 

George F. Hussey, Jr., American Standards Association, New 
York, N. Y., President (chairman). 

Harvey C. Knowles, Cincinnati, Ohio, Vice-President. 

Louis Polk, Sheffield Corporation, Dayton, Ohio, Vice-Presi- 
dent. 

Robert L. Biggers, Fargo Truck Division, Chrysler Corpora- 
tion, Detroit, Mich., Vice-President. 

Stanley C. Hope, Esso Standard Oil Company, New York, 
N. Y., Vice-President. 

C. Jered Ingersoll, Philadelphia, Pa., Director. 

R. E. Gillmor, New York, N. Y., Director. 

James D. McIntyre, Washington, D. C., Treasurer. 

John Ross Delafield, New York, N. Y., Counsel. 

John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, 
Washington, D. C., Assistant Counsel. 

Leo A. Codd, Washington, D. C., Executive Vice-President. 


PACKING AND PACKAGING DIVISION 


Executive Board: 


Paul O. Vogt, General Electric Company, Schenectady, N. Y., 
chairman. 


x C. Beardsell, Container Laboratories, Inc., New York, 


w. / wt aan. Jr., Anaconda Copper Mining Company, 
New York, N 

John W. Keown, sil Products, Inc., Cleveland, Ohio. 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y. 

Roman F. Weber, materials handling and packaging con- 
sultant, Milwaukee, Wis. 


Corrugated and Waterproof Paper Containers Committee: 

Allyn C. Beardsell, Container Laboratories, Inc, New York, 
N. Y., chairman. 

G. Ray Irons, Socony-Vacuum Oil Company, New York, 

A. R. Jasuta, Bristol-Myers Company, Hillsdale, N. J. 

O. E. Johnson, Kaiser-Frazer Corp., Willow Run, Mich. 

——~ A. Kuhiman, Radio Corporation of America, Harri- 
son, N. J. 

J. V. Schade, Western Electric Company, New York, N. Y. 

Thomas P. Wharton, Container Laboratories, Inc., Wash- 
ington, D. C 


Advisory Members 

R. P. Aument, American Box Board Company, Grand 
Rapids, Mich. 

Charles Jacobs, Dewey & Almy Chemical Company, Cam- 
bridge, Mass. 

W. B. Lincoln, Jr., Inland Container Corporation, Indi- 
anapolis, Ind. 

A. Grayson Lynn, Robert Gair Company, New York, N. Y. 


Heavy Wooden Crates and Cases Committee: 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y., chairman. 

L. R. Burroughs, Ford Motor Company, Jersey City, N. J. 

R. A. Mantz, International Harvester Company, Chicago, Ill. 

Gordon Payne, Chrysler Corporation, Detroit, Mich. 


Light Wooden Boxes and Crates Committee: 

Roman F. Weber, materials handling and packaging con- 
sultant, Milwaukee, Wis., chairman. 

H. E. Fairweather, International Harvester Company, Fort 
Wayne, Ind. 

ba Keefe, Westinghouse Electric Corporation, Mansfield, 

io. 

Philip M. Layman, Minneapolis-Moline Company, Minne- 
apolis, Minn. 

J. L. Martin, Marine Insurance Underwriters, Detroit, Mich. 

C. F. Osgood, Jr., C. Tennant Sons & Co., New York, N. Y. 

A. M. Riley, Riley & Downer, Inc., Orange, N. J. 


Palletizing and Loading Committee: 

W. Gordon Bennett, Jr, Anaconda Copper Mining Company, 
New York, N. Y., chairman. 

=ipeet E. "English, American Brass Company, Ansonia, 
onn. 

John Mount, Insurance Company of North America, New 
York, N. Y. 

Vincent Reade, Whitehead Metal Products Company, New 
York, N. Y. 

Joseph F. Stilling, Reynolds Metals Company, Richmond, Va. 


Preservation Committee: 
John W. Kraus, Thompson Products, Inc., Cleveland, Ohio, 
chairman. 
~- Birch, Cleveland Graphite Bronze Company, Cleveland, 
hio. 
N. L. Ripich, American Tank & Fabricating Company, Cleve- 
land, Ohio. 




















Advisory Members 
R. H. Bescher, Koppers Company, Orrville, Ohio. 
7, Conpenter, Esso Standard Oil Company, New York, 
E. C. ay Davison Chemical "aa Baltimore, Md. 


C. A. Hutter, Nox-Rust Chemical Corporation, Chicago, IIl. 

Robert Jamison, Sr., Vibradamp Corporation, Jackson, Mich. 

Roger Lovett, Filtrol Corporation, Los Angeles, Calif. 

R. L. Mason, U. S. Air Force, Dayton, Ohio. 

C. N. Rill, Franklin Oil & Gas Company, Bedford, Ohio. 

mS Schmitt, Thilmany Pump & Paper Company, Kaukauna, 
is. 

A. J. Seibert, Jr., Seibert Varnish Company, Detroit, Mich. 

S. P. «74 Office, Chief of Ordnance, U. S. Army, Wash- 

ington, D. C 

A. I. Totten, Jr, Reynolds Metals Company, Richmond, Va. 

Anes Wachter, Shell Development Company, Emeryville, 
it. 

L. F. Wagner, Glidden Company, Reading, Pa. 

7 2 ee R. M. Hollingshead Corporation, Camden, 


SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 
Executive Board: 
Fred F. Hickey, Savage Arms Corporation, Utica, N. Y., 
chairman. 
Maxwell R. Warden, Remington Arms Company, Bridge- 
port, Conn., deputy ¢ 
Wallace L. Clay, Remington Arms Company, Bridgeport, 
Conn., secretary. 
Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn. 
E. S. Burke, Kelly-Springfield Tire Company, Cumberland, 
Md 


Ward M. Canaday, Overland Corporation, Toledo, Ohio. 
C. Donald Dallas, Revere Copper & Brass, Inc., New York, 
N. Y. 


Dr. Egbert C. Hadley, Sporting Arms and Ammunition 
Manufacturers’ Institute, New York, N. Y. 

C. L. Horn, Federal Cartridge Corporation, Minneapolis, 
Minn. 

¥, - on, United States Rubber Company, New York, 


A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 
John M. Olin, Olin Mathieson Chemical Corporation, New 
York, N. Y 
7 E. Skinner, General Motors Corporation, Detroit, 
ich. 
~—e. D. Wagoner, Underwood Corporation, New York, 


Thomas J. Watson, International Business Machines Cor- 
poration, New York, N. Y 


Machine Guns Committee: 

George Webb, Colt’s Manufacturing Company, Hartford, 
Conn., chairman. 

A. T. Phelps, Savage Arms Corporation, Utica, N. Y., deputy 
chairman. 

M. W. Allen, General Motors Corporation, Flint, Mich. 

Rupert L. Atkin, Kelsey-Hayes Wheel Corporation, Detroit, 
Mich. 

Robert Bradley, High Standard Manufacturing Corporation, 
Hamden, Conn. 

George S. Cole, Jr., General Motors Corporation, Syracuse, 
aye . A 

Charles H. Coles, Colt’s Manufacturing Company, Hartford, 
Conn. 

S. W. Dymkoski, Saco-Lowell Shops, Biddeford, Me. 

W. J. Foster, General Motors Corporation, Flint, Mich. 
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E. J. McVey, Saco-Lowell Shops, Boston, Mass. 
H. E. Van Scoyk, General Motors Corporation, Dayton, Ohio. 


Advisory Members 
Mario D’Ippolito, U. S. Air Force, Washington, D. C. 
Le 9 Doerfner, General Motors Corporation, Saginaw, 
i 
Dr. Samuel G. Green, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 
V. B. Lyman, Duane Lyman & Associates, Buffalo, N. Y. 
Ralph F. Peo, Buffalo Arms, Inc., Buffalo, N. Y. 


Pistols and Revolvers Committee: 
C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass., 
chairman. 


A. H. Murtha, High Standard Manufacturing Corporation, 
Hamden, Conn., deputy chairman. 
H. E. Howland, Ithaca Gun Factory, Ithaca, N. Y. 
H. V. Joyce, United States Steel Corporation, Pittsburgh, Pa. 
4 Fn McNally, Colt’s Manufacturing Company, Hartford, 
conn. 


Advisory Members 
A. C. Bonkemeyer, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 
Mario D’Ippolito, U. S. Air Force, Washington, D. C. 
Dr. Samuel G. Green, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C 
H. F. Hawthorne, Springfield Armory, Springfield, Mass. 


Rifles and ‘Carbines Committee: 

H. A. Brown, Remington Arms Company, Bridgeport, Conn., 
chairman. 

Melvin M. Johnson, Jr., Winchester Repeating Arms Com- 
pany, New Haven, Conn., deputy chairman. 

A. Edward Allen, Utica Cutlery Company, Utica, N. Y. 

bate Harris, International Harvester Company, Evansville, 
nd. 

George C. Morgan, Continental Gin Company, Birmingham, 

la. 


7 ae Valpey, Standard Products Company, Detroit, 
ich. 


Advisory Members 

C. Francis Cowdrey, Jr., Harrington & Richardson, Inc., 
Worcester, Mass. 

Mario D’Ippolito, U. S. Air Force, Washington, D. C. 

J. C. Garand, Springfield Armory, Springfield, Mass. 

Dr. Samuel G. Green, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C 

H. E. Howland, Ithaca Gun Factory, Ithaca, N. Y. 

ne C. Sheppard, U. S. Ordnance Company, Washington, 


Small Arms Ammunition Committee: 

Robert B. Ehlen, Federal Cartridge Corporation, Anoka, 
Minn., chairman. 

William M. Hurley, Olin Mathieson Chemical Corporation, 
New Haven, Conn., deputy chairman. 

_ Faulkner, Remington Arms Company, Bridgeport, 

onn. 

A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 

C. L. Wanamaker, U. S. Rubber Company, New York, N. Y. 


Advisory Members 


F. H. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Mario D’Ippolito, U. S. Air Force, Washington, D. C. 

M. A. Edson, National Rifle Association of America, Wash- 
ington, D. C 

—_ J. Jervey, Federal Cartridge Corporation, Minneapolis, 
Minn. 

F. A. Xe Office, Chief of Ordnance, U. S. Army, Washing- 


ton, 
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Tue American OrpNANCE AssociA- 
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Army Ordnance Association and in- 
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District of Columbia in 1928. It 
became the American Ordnance As- 
sociation January 1, 1948. It is a 
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fense as one of our Nation’s strong- 
est guaranties of security and peace. 
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ery. J. Malony, U. S. Ordnance Company, Washington, 


George A. Miller, Jr., Frankford Arsenal, Philadelphia, Pa. 
W. Taylor, Ordnance Ammunition Command, Joliet, Ill. 


Small Arms Steel Case Ammunition Committee: 

Dr. Philip H. Burdett, Remington Arms Company, Bridge- 
port, Conn., chairman. 

G. R. Rawson, American Steel & Wire Company, Cleveland, 
Ohio, deputy chairman. 

Felix P. Aloi, Bethlehem Steel Company, Bethlehem, Pa. 

Edward P. Beachum, Bethlehem Steel Company, Bethlehem, 
Pa. 


Leonard K. Brown, Winchester Repeating Arms Company, 
New Haven, Conn. 

R. L. Corey, Neco Ordnance Corporation, Winona, Minn. 

Harry M. Day, Moe Light, Inc., Fort Atkinson, Wis. 

D. S. Foote, Remington Arms Company, Independence, Mo. 

R. H. Hibbs, Western Cartridge Company, East Alton, IIl. 

Henry F. Hild, Proctor Electric Company, Philadelphia, Pa. 

R. S. Holmes, Olin Mathieson Chemical Corporation, East 
Alton, Ill. 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

William N. King, Federal Cartridge Corporation, Minne- 
apolis, Minn. 

— B. Lynn, Federal Cartridge Corporation, Minneapolis, 

inn. 
~— Revere, International Silver Company, Wallingford, 
onn. 

P. A. Reynolds, U. S. Steel Corporation, Pittsburgh, Pa. 

J. W. Robinson, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

i B. Stoner, Stoner Manufacturing Corporation, Aurora, 

7h + ae Taylor, American Can Company, New York, 


W. M. Tracy, International Silver Company, Wallingford, 
Conn. 

A. Travostino, Remington Arms Company, Independence, 
Mo. 

Edward M. Wagner, Ekco Products Company, Whittier, 
Calif. 


Advisory Members 
Dr. F. H. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 
A. E. Dellastatious, Jr., Office, Chief of Ordnance, U. S. 
Army, Washington, D. C. 
be” Hopkins, Jr., Ordnance Ammunition Command, Joliet, 


Frank J. Jervey, Federal Cartridge Corporation, Minne- 
apolis, Minn. 

M. F. Judkins, Firth Sterling, Inc., McKeesport, Pa. 

F. A. Lutz, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

George A. Miller, Jr., Frankford Arsenal, Philadelphia, Pa. 

Max B. Roosa, Parker Rust Proof Company, Detroit, Mich. 

Charles E. Steptfonds, Jr., Office, Chief of Ordnance, U. S. 
Army, Washington, D. C. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

V. W. Walters, Frankford, Arsenal, Philadelphia, Pa. 


20-mm. Brass Cartridge Case Committee: 

Harry B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill., chairman. 

G. F. Ball, Nesco, Inc., Milwaukee, Wis. 

Sa Candee, Holly Manufacturing Company, Pasadena, 

alif. 

Harry M. Day, Ekco Products Company, Chicago, III. 

D. S. Foote, Remington Arms Company, Independence, Mo. 

George Malek, Northwestern Corporation, Morris, III. 

Raymond E. Paddock, Nesco, Inc., Milwaukee, Wis. 
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a Phillips, Stoner Manufacturing Corporation, Aurora, 


N. H. Preble, Detroit Harvester Company, Detroit, Mich. 

Frank J. Seifert, Nesco, Inc., Milwaukee, Wis. 

Jay | Sullivan, Gibson Manufacturing Corporation, Longmont, 
lo. 


A. Travostino, Remington Arms Company, Independence, Mo. 


Advisory Members 

E. C. Blocks, Jr., Ekco Products Company, Chicago, III. 

James Carroll, Ekco Products Company, Chicago, IIL 

Dr. F. H. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

C. J. Cody, Ordnance Ammunition Command, Joliet, Ill. 

B. B. Glowacki, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

E. T. Hackett, Ordnance Ammunition Command, Joliet, IIL 

W. W. Israel, Ordnance Ammunition Command, Joliet, Ill. 

F. A. Lutz, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

George A. Miller, Jr., Frankford Arsenal, Philadelphia, Pa. 

Vincent Murphy, Kingsbury Ordnance Plant, La Porte, Ind. 

F. B. Petrie, Kingsbury Ordnance Plant, La Porte, Ind. 

Ellis Read, Frankford Arsenal, Philadelphia, Pa. 

B. J. Riggs, Western Cartridge Company, East Alton, Iil. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Edmond M. Wagner, Ekco Products Company, Chicago, III. 


20-mm. Fuze Committee: 

A. A. Benoit, Underwood Corporation, Hartford, Conn. 

V. L. Carbonaro, American Safety Razor Corporation, La 
Porte, Ind. 

D. E. Haas, Supreme Products Company, Chicago, Ill. 

Ss. Re Pee H. & H. Manufacturing Company, Buffalo, 

A. W. Kelly, Sessions Clock Company, Forestville, Conn. 

H. H. Oetjen, Chicago Electrical Manufacturing Company, 
Chicago, Ill. 

F. P. Roderick, Chicago Electrical Manufacturing Company, 
Chicago, IIL. 

J. = Russell, Majestic Manufacturing Company, St. Louis, 
Mo. 

W. K. Sessions, Sessions Clock Company, Forestville, Conn. 

D. Spaatz, Supreme Products Company, Chicago, III. 

L. C. Stowell, Underwood Corporation, New York, N. Y. 


Advisory Members 

C. J. Cody, Ordnance Ammunition Command, Joliet, Il. 

E. T. Hackett, Ordnance Ammunition Command, Joliet, Ill. 
W. W. Israel, Ordnance Ammunition Command, Joliet, Ill. 
George A. Miller, Jr., Frankford Arsenal, Philadelphia, Pa. 
Ellis Read, Frankford Arsenal, Philadelphia, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 

ington, D. C 


20-mm. Projectile Committee: 

R. C. Zeller, Zeller Corporation, Defiance, Ohio, chairman. 

Edward J. Lauenstein, Gruen Watch Company, Cincinnati, 
Ohio, deputy chairman. 

Anson Averell, Albert Wright Manufacturing Company, 
Emeryville, Calif. 

H. R. Barre, Airtex Products, Inc., Fairfield, Ill. 

Frederic N. Beede, Pantex Manufacturing Corporation, Cen- 
tral Falls, R. I. 

R. E. Braid, Harvey Machine Company, Torrance, Calif. 

E. Cafero, Columbia Electric Manufacturing Corporation, 
Spokane, Wash. 

* Z. . . American Safety Razor Corporation, Brook- 
yn, N. Y. 

William A. Carlson, Harvey Machine Company, Chicago, III. 
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Alfied Chase, Norwalk Lock Company, New York, N. Y. 

J. -" Cook, Pantex Manufacturing Corporation, Central 
Falls, . 

— Darkenwald, Harvey Machine Company, Torrance, 


ag Dye, Automatic Pencil Sharpener Company, Rockford, 


D. S. Foote, Lake City Arsenal, Independence, Mo. 

J. L. Frazel, Persons-Majestic Manufacturing Company, 
Worcester, Mass. 

A. W. Gillespie, Automatic Pencil Sharpener Company, 
Rockford, Iii. 

W. R. Heckethorn, Heckethorn Manufacturing & Supply 
Company, Littleton, Colo. 

M. Isaacsohn, Norwalk Lock Company, New York, N. Y. 

William Jacob, Aluminum Industries, Inc., Cincinnati, Ohio. 

~~ Johnson, Ajax Screw Machine Company, Anderson, 
ni 

R. Karr, Kelly Machine Company, Cleveland, Ohio. 

F. W. Keasler, Stoner Manufacturing Corporation, Aurora, 


W. J. Klayer, Aluminum Industries, Inc., Cincinnati, Ohio. 
R. S. Knapp, Knapp-Monarch Company, St. Louis, Mo. 
L. O. Kuhlman, Merco Centrifugal Company, San Francisco, 
if. 
J. M. Mayer, Aluminum Industries, Inc., Cincinnati, Ohio. 
W. L. McCarter, Screw Machine Products Company, Port- 
land, Oreg. 
} é . Merco Centrifugal Company, San Francisco, 
alif. 
R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. 


a ae G. M. Co Manufacturing, Inc., Long Island City, 

E. C. Schmid, Knapp-Monarch Company, St. Louis, Mo. 

G. M. Sherman, Northwest Automatic Products Company, 
Minneapolis, Minn. 

* . aa Stoner Manufacturing Corporation, Spokane, 

ash. 

W. Toly, Columbia Electric Manufacturing Corporation, 
Spokane, Wash. 

A. Travostino, Remington Arms Company, Lake City Arse- 
nal, Independence, Mo. 

John Waldherr, Airtex Products, Inc., Fairfield, III. 

Albert Wright, Albert Wright Screw Machine Products, 
Oakland, Calif. 

Advisory Members 

Dr. F. H. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

C. J. Cody, Ordnance Ammunition Command, Joliet, Ill. 

E. T. Hackett, Ordnance Ammunition Command, Joliet, Ill. 

W. W. Israel, Ordnance Ammunition Command, Joliet, Ill. 

George A. Miller, Jr., Frankford Arsenal, Philadelphia, Pa. 

Vincent Murphy, Kingsbury Ordnance Plant, La Porte, Ind. 

R. C. Persons, Persons Majestic Manufacturing Company, 
Worcester, Mass. 

E. W. Peterson, American Safety Razor Corporation, La 
Porte, Ind. 

F. B. Petrie, Kingsbury Ordnance Plant, La Porte, Ind. 

Ellis Read, Frankford Arsenal, Philadelphia, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


UNDERWATER ORDNANCE DIVISION 
Executive Board: 


Willard A. Kitts, III, General Electric Company, Schenec- 
tady, N. Y., chairman. 


(membership of board now being selected) 
Fire Control Committee: 


L. W. Imm, Librascope, Inc., Glendale, Calif., chairman. 
(membership of committee now being selected) 
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Mines Committee: 
J. McW. Stone, Dukane Electronics Corporation, St. Charles, 
lL, chairman. 


(membership of committee now being selected) 


Torpedoes Committee: 

Dr. G. R. Tatum, Vitro Corporation of America, Silver 
Spring, Md., chairman. 

(membership of committee now being selected) 


ADVISORY TECHNICAL 
AND BESEARCH GROUP 
Executive Board: 
Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del., chairman. 
Preston R. Bassett, Sperry Gyroscope Company, Great Neck, 
a’. . 
C. Levon Eksergian, Budd Company, Philadelphia, Pa. 
Ralph L. Goetzenberger, Minneapolis-Honeywell Regulator 
Company, Washington, D. C. 
Fred F. Hickey, Savage Arms Corporation, Utica, N. Y. 
Walter N. Howley, Lansdowne Steel & Iron Company, 
Morton, Pa. 
Robert T. Keller, Chrysler Corporation, Trenton, Mich. 
Willard A. Kitts, III, General Electric Company, Schenec- 
tady, N. Y. 
Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Robert L. Telford, Silas Mason Company, Shreveport, La. 
os Trainer, Firestone Tire & Rubber Company, Akron, 
io. 
Paul O. Vogt, General Electric Company, Schenectady, N. Y. 
toatl R. Warden, Remington Arms Company, Bridgeport, 
onn. 


Carbide Cutting Tool Committee: 

James S. Gillespie, General Electric Company, Detroit, Mich, 
chairman. 

Melvin E. Backstrom, Firth Sterling, Inc., Pittsburgh, Pa. 

Robert T. Beeghly, Metal Carbides Corporation, Youngs- 
town, Ohio. 

Harry W. Highriter, Vascoloy-Ramet Corporation, Wau- 
kegan, III. 

Wilbur L. Kennicott, Kennametal, Inc., Latrobe, Pa. 

Paul F. Rehner, Allegheny Ludlum Steel Corporation, De- 
troit, Mich. 


Ferrous Metallurgy Committee: 

Julian D. Dickerson, Crucible Steel Company of America, 
Midland, Pa., chairman. 

Harold W. Browall, Inland Steel Corporation, Chicago, III. 

Walter Carroll, Republic Steel Corporation, Cleveland, Ohio. 

Myron A. Jones, Youngstown Sheet & Tube Company, East 
Chicago, Ind. 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

John K. Killmer, Bethlehem Steel! Company, Bethlehem, Pa. 

Herman A. Moorhead, United States Steel Corporation, 
Pittsburgh, Pa. 


Heating and Heat Treating Furnace Committee: 
Henry M. Heyn, Surface Combustion Corporation, Toledo, 
Ohio, chairman. 
— Adam, Jr., Ajax Electric Company, Philadelphia, 
a. 


John Ade, Sunbeam Corporation, Chicago, III. 

Earl W. Cunningham, General Electric Company, Schenec- 
tady, N. Y. 

Frederic O. Hess, Selas Corporation of America, Phila- 
delphia, Pa. 

Walter H. Holcroft, Holcroft and Company, Detroit, Mich. 

A. F. Holden, A. F. Holden Company, Detroit, Mich. 

om B. Kentnor, Jr., W. S. Rockwell Company, Fairfield, 

onn. 
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Harold J. Ness, Lithium Company, Newark, N. J. 
Curtis H. Vaughan, Electric Furnace Company, Salem, Ohio. 
D. E. Wyman, R-S Products Corporation, Philadelphia, Pa. 


Machine Tool Committee: 

Walter Tangeman, Cincinnati Milling Machine Company, 
Cincinnati, Ohio, chairman. 

Ralph D. Brizzolara, American Steel Foundries, Chicago, Ill. 

John C. Cotner, Hydraulic Press Manufacturing Company, 
Mount Gilead, Ohio. 

Albert = Eggers, Greenlee Brothers and Company, Rock- 
ford, Ill. 

Richard A. Heald, Heald Machine Company, Worcester, 
Mass. 

Milburn A. Hollengreen, Landis Tool Company, Waynesboro, 
Pa. 

Ralph S. Howe, New Britain Machine Company, New 
Britain, Conn. 

George H. Johnson, Gisholt Machine Company, Madison, 

is. 

Ralph J. Kraut, Giddings & Lewis Machine Tool Company, 
Fond du Lac, Wis. 

Richard E. LeBlond, R. K. LeBlond Machine Tool Company, 
Cincinnati, Ohio. 

Jerome A. Raterman, Monarch Machine Tool Company, Sid- 
ney, Ohio. 

Thomas R. Rudel, Rudel Machinery Company, New York, 


aX. 


Metal Working Lubricants Committee: 

Wilbur J. Reitze, Esso Standard Oil Company, New York, 
N. Y., chairman. 

George W. Gleim, Esso Standard Oil Company, New York, 
N. Y., secretary. 

Ray Baird, General Motors Corporation, Indianapolis, Ind. 

Albert E. Baker, Jr., General Electric Company, West Lynn, 

ass. 
Charles E. Brown, Shell Oil Company, New York, N. Y. 
Rudolph U. Brown, Swan-Finch Oil Corporation, New York, 


Andrew E. Cichelli, Bethlehem Steel Company, Bethlehem, 
Pa. 

Morrell E. Dougherty, Adeson Colloids Company, Phila- 
delphia, Pa. 

James McElgin, E. F. Houghton & Company, Philadelphia, 
Pa. 

Dr. M. Eugene Merchant, Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio. 

F. J. Schmitt, D. A. Stuart Oil Company, Chicago, Ill. 

Louis H. Sudholz, Socony-Vacuum Oil Company, Brooklyn, 
N. Y. 


E. K. Wheat, Remington Arms Company, Ilion, N. Y. 


Advisory Members 


R. H. Alexander, Bureau of Ordnance, U. S. Navy, Wash- 


ington, D. C. . ; 
Arnold E. Blitz, Pennsylvania Salt Manufacturing Company, 


Philadelphia, Pa. 

James ~ Case, Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. C. 

Francis J. Daasch, Rock Island Arsenal, Rock Island, III. 

—e- N. DeNeale, U. S. Naval Gun Factory, Washington, 
i 2 

Leo Krasnor, Springfield Armory, Springfield, Mass. 

Harold C. Mann, Watertown Arsenal, Watertown, Mass. 

Charles G. Moroney, Bureau of Ordnance, U. S. Navy, 
Washington, D. C. 

Marco Petronio, Frankford Arsenal, Philadelphia, Pa 

Irving Poretz, Materials and Components Division, U. S. Air 
Force, Washington, D. C. 

Peter W. Uhl, Detroit Arsenal, Center Line, Mich. 

Joseph R. Volmer, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

Melville Yancey, Olmsted Air Force Base, Middletown, Pa. 
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Nonferrous Metallurgy Committee: 


Leslie A. Ward, Chase Brass & Copper Company, Water- 
bury, Conn., chairman. 

Malcolm A. Buell, Bridgeport Brass, Inc., Bridgeport, Conn. 

E. © ee coe Revere Copper & Brass, Inc., New York, 


James S. Rodgers, Calumet & Hecla, Inc., Detroit, Mich. 

Frank G. Smith, American Brass Company, Waterbury, 
Cona. 

Leon W. Thelin, Chase Brass & Copper Company, Water- 
bury, Conn. 

_" . A. Wilkins, Revere Copper & Brass, Inc., Rome, 


Powder Metallurgy Committee: 


Andrew J. Langhammer, Chrysler Corporation, Detroit, 
Mich., chairman. 

Smith Bolton, U. S. Graphite Company, Saginaw, Mich., 
deputy chairman. 

Harold O. Johnson, Bound Brook Oil-less Bearing Company, 
Bound Brook, N. J., deputy chairman. 

John H. Weyer, General Motors Corporation, Dayton, Ohio, 
deputy chairman. 

George Altman, General Analine & Film Corporation, New 
York, N. Y. 

Deawine Andrews, Stackpole Carbon Company, St. Marys, 

a. 

G. L. Bachner, Powdered Metal Products Corporation of 
America, Franklin Park, IIl. 

William Bennett, Hydraulic Press Manufacturing Company, 
Mount Gilead, Ohio. 

D. C. Bradley, New Jersey Zinc Company, New York, N. Y. 

William Cairns, Radio Cores Company, Chicago, III. 

Samuel S. Connor, Bound Brook Oil-less Bearing Company, 
Bound Brook, N. J. 

Chalmers Dale, Charles Hardy Company, New York, N. Y. 

John D. Dale, Charles Hardy Company, New York, N. Y. 

N. L. Dunlap, Minster Machine Company, Minster, Ohio. 

Bidermann T. du Pont, National Radiator Company, Johns- 
town, Pa. 

— Engstrand, American Sintered Alloys, Inc., Bethel, 

onn. 

William P. Gies, Keystone Carbon Company, St. Marys, Pa. 

H. E. Hall, Metals Disintegrating Company, Elizabeth, N. J. 

G. Haller, Michigan Fowdered Metal Products Company, 
Northville, Mich. 

G. M. Halsey, Glidden Company, Hammond, Ind. 

Dr. Henry H. Hausner, Sylvania Electric Company, New 
York, N. Y. 

Carl G. Johnson, Presmet Corporation, Worcester, Mass. 

E. H. Klein, New Jersey Zinc Company, New York, N. Y. 

a P. Koehring, General Motors Corporation, Dayton, 

io. 

John A. Krolicki, Ford Motor Company, Dearborn, Mich. 

E. Lowe, Greenback Industries, Birmingham, Mich. 

K. McElwain, Bassick Company, Bridgeport, Conn. 

H. F. Mitchel, U. S. Graphite Company, Saginaw, Mich. 

ay Bell Telephone Laboratories, Inc., New York, 


Virgil T. Price, Pyron Corporation, Niagara Falls, N. Y. 

Leon J. Printz, Chrysler Corporation, Detroit, Mich. 

John Redmond, Kennametal Corporation, Pittsburgh, Pa. 

William Reich, General Electric Company, Detroit, Mich. 

ag Roberts, Vanadium Alloy Steel Company, Latrobe, 
a. 

P. Robertson, Republic Steel Corporation, Cleveland, Ohio. 

Ernest T. Rose, American Metal Company, Limited, New 

York, N. Y. 

John P. Ruth, Glidden Company, Cleveland, Ohio. 

> W. M. Schafer, National Radiator Company, Johnstown, 
a. 
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a Stern, American Electro Metal Company, Yonkers, 
Fred Sylvester, General Ceramics & Steatite Corporation, 
Keas N, J. 


P. V. Tarr, Kwikset Locks, Inc., Anaheim, Calif. 

N. K. G. Tholand, Ekstrand & Tholand, New York, N. Y. 

W. R. Toeplitz, Bound Brook Oil-less Bearing Company, 
Bound Brook, N. J. 

a L. Ziegfeld, Metal Powder Association, New York, 


Advisory Members 


K. Abbott, Watertown Arsenal, Watertown, Mass. 
i = Bailey, F. J. Stokes Machine Company, Philadelphia, 
a. 


Dr. R. Beeuwkes, Jr., Watertown Arsenal, Watertown, Mass. 

W. Blittersdorf, Frankford Arsenal, Philadelphia, Pa. 

Bennett Bovarnick, Watertown Arsenal, Watertown, Mass. 

2 ee Bureau of Ordnance, U. S. Navy, Washington, 

Dr. Gregory Comstock, Stevens Institute of Technology, 
H en, N. J. 

R. na” ee Lake Erie Engineering Corporation, Buffalo, 


Joseph A. Dubin, Picatinny Arsenal, Dover, N. J. 

Edward H. Engelke, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

A. A. Famigliettie, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

G. F. Finley, Hoegannaes Sponge Iron Corporation, New 
York, N. Y. 


A. L. Fox, Frankford Arsenal, Philadelphia, Pa. 
K. Gleszer, Frankford Arsenal, Philadelphia, Pa. 
Cate G. Grazioso, Ordnance Ammunition Command, Joliet, 


Charles - Hartley, Wright-Patterson Air Force Base, Day- 
ton, 10. 

M. R. Hatch, E. W. Bliss Company, Detroit, Mich. 

J. Herkenoff, Minster Machine Company, Minster, Ohio. 

G. Hershman, Frankford Arsenal, Philadelphia, Pa. 

Karl H. Kuhlen, Chrysler Corporation, Detroit, Mich. 

Isaac Perlmutter, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

T. L. Robinson, Wel-Met Company, Kent, Ohio. 

E. W. Russell, Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. C. 

P. W. Shumate, Washington, D. C. 

Sidney Sobelman, Picatinny Arsenal, Dover, N. J. 

Sam Tour, Sam Tour & Company, New York, N. Y. 

On Tulley, Metals Disintegrating Company, Elizabeth, 


W. P. Worrell, Signal Corps, U. S. Army, Philadelphia, Pa. 
Frank Youngblood, Picatinny Arsenal, Dover, N. J. 
F. Zaleski, Frankford Arsenal, Philadelphia, Pa. 


Propellants and Explosives Committee: 
F. M. Hakenjos, Hercules Powder Company, Wilmington, 
Del., chairman. 
J. J. O’Neill, Olin Mathieson Chemical Corporation, East 
Alton, Ill, deputy chairman. 
a L. Antonio, Aerojet-General Corporation, Azusa, 
if. 
Robert C. Burton, Tennessee Eastman Corporation, Kings- 
port, Tenn. 
John E. Caskey, U. S. Rubber Company, Naugatuck, Conn. 
Leland B. Fraser, Fraser-Brace Engineering Company, New 
York, N. Y 
—- N. Marsh, Hercules Powder Company, Wilmington, 
el. 
John M. Skilling, E. I. du Pont de Nemours & Company, 
Wilmington, Del. 
W. O. Snelling, Trojan Powder Company, Allentown, Pa. 
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Dr. W. J. Taylor, Atlas Powder Company, Wilmington, Del. 
C. Y. Thomas, Spencer Chemical Company, Pittsburg, Kans. 


Advisory Members 
F. C. om E. L. du Pont de Nemours & Company, Wil- 


mington, 

Harold’ - ‘Child, Goodyear Engineering Corporation, Charles- 
town, 

Joseph C. Cox, Ordnance Corps, U. S. Army, Redstone 
Arsenal, Huntsville, Ala. 

Dr. C. S. Davis, Picatinny Arsenal, Dover, N. J. 

H. R. Ferguson, Thiokol Corporation, Trenton, N. J. 

Henry B. Kucheman, Jr., Air Research and Development 
Command, Eglin Air Force Base, Fla. 

Francis H. Miles, y™ Nickel Cadmium Battery Corporation, 
New York, 

> Skolnil, : S. Naval Powder Factory, Indian Head, 


Louis L. Snedden, Iowa Ordnance Plant, Burlington, Iowa. 
Carroll H. Staley, Ordnance Ammunition Command, Joliet 
Ill. 


F. C. Thames, U. S. Naval Powder Factory, Indian Head 
Md. 

John Washnock, Office, Chief of Ordnance, U. S. Army 
Washington, D. C 

J. P. Ziegler, Ordnance Ammunition Command, Joliet, Ill. 


Surface Preservation Committee: 

Dr. George W. Seagren, Stoner-Mudge, Inc. Pittsburgh, 
Pa., ¢ man. 

Edward A. Stockbower, American Chemical Paint Company, 
deputy chairman. 

Dr. Myron B. Diggin, Hanson-Van Winkle-Munning Com- 
pany, Matawan, N. J., secretary. 

T. Curtis McKenzie, Klem Chemicals, Inc., Dearborn, Mich. 
assistant secretary. 

— J. Barber, E. F. Houghton & Company, Philadelphia, 

‘a. 


J. Justin Basch, Oakite Products, Inc., Philadelphia, Pa. 
Arnold E. Blitz, Pennsylvania Salt Manufacturing Company, 
Philadelphia, Pa. 
E. Bordinat, R. C. Mahon Company, Detroit, Mich. 
ba - Bracken, Hercules Powder Company, Wilmington, 
el. 
Arne Brolin, Sherwin-Williams Company, Chicago, III. 
Thai G. Coyle, United Ciromium, Inc, New York, 
Fred J. De Witt, Parker Rust Proof Company, Detroit, Mich. 
Richard A. Fellows, Udylite Corporation, Detroit, Mich. 
G. W. Gerhardt, Mellon Institute, Pittsburgh, Pa. 
Winston Hussey, Byerlyte Corporation, Cleveland, Ohio. 
Stanley S. Krentel, McDermid, Inc., Ferndale, Mich. 
a - Kubis, Wyandotte Chemicals Company, Wyandotte, 
ich. 
Harold W. Lasch, Glidden Company, Chicago, III. 
R. W. Matlack, George D. Wetherill & Company, 
delphia, Pa. 
— McElgin, E. F. Houghton & Company, Philadelphia, 
a. 
G. G. Murphy, E. I. du Pont de Nemours & Company, Phila- 
delphia, Pa. 
D. N. Myers, Byerlite Corporation, Cleveland, Ohio. 
Howard F. Neilson, Neilson Chemical Company, 
Mich. 
D. J. Peeps, DeVilbiss Company, Toledo, Ohio. 
- eam Wyandotte Chemicals Corporation, Wyandotte, 
Mich. 
H. 5 a J. O. Ross Engineering Corporation, Detroit, 
ich. 
Dr. P. James Rich, Kwikset Locks, Inc., Anaheim, Calif. 
Max B. Roosa, Parker Rust Proof Company, Detroit, Mich 
Dr. R. B. Saltonstall, Udylite Corporation, Detroit, Mich 


Phila- 


Detroit, 








Technical Divisions and Committees 


C. J. Schmidt, J. O. Ross Engineering Corporation, Detroit, 
Mich. 

R. L. Selby, E. I. du Pont de Nemours & Company, Phila- 
delphia, Pa. 

Harold E. Spitzer, Sherwin-Williams Company, Chicago, IIl. 

William C. Spitzer, Paint Research Associates, Chicago, II. 

Sam Spring, Pennsylvania Salt Manufacturing Company, 
Philadelphia, Pa. 

Frank P. Spruance, jr., American Chemical Paint Company, 
Ambler, Pa. 

Elmo B. Squitero, Hanson-Van Winkle-Munning Company, 
Matawan, N. J. 

J. E. Stareck, United Chromium, Inc., New York, N. Y. 

Dr. - Lloyd Taylor, MacDermid Western, Inc., Ferndale, 
Mich. 

L. Frank Wagner, Glidden Company, Reading, Pa. 

Dr. William T. Walton, Paint Research Associates, Chicago, 
Ill 


Rufus F. Wint, Hercules Powder Company, Wilmington, 
Del. 

C. R. Woessner, Neilson Chemical Company, Detroit, Mich. 

William L. Yaroch, Kelm Chemicals, Inc., Dearborn, Mich. 


Advisory Members 


H. L. Ammlung, Aberdeen Proving Ground, Aberdeen, Md. 
J. L. Bieschke, Chicago Ordnance District, Chicago, III. 
H. L. Bindi, Frankford Arsenal, Philadelphia, Pa. 

V. E. Bozzer, Ordnance Ammunition Command, Joliet, Ill. 
Dr. eon Bremer, Oakite Products, Inc., New York, 


J. M. Coates, Pittsburgh Ordnance District, Pittsburgh, Pa. 

C. R. Cornthwaite, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

H. F. Davidson, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

Edward H. Engelke, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Lloyd O. Gilbert, Rock Island Arsenal, Rock Island, III. 

H. Heffan, Picatinny Arsenal, Dover, N. J. 

William W. Israel, Ordnance Ammunition Command, Joliet, 
Ill. 

L. S. Jaffe, Watertown Arsenal, Watertown, Mass. 

Eugene M. Kelly, Frankford Arsenal, Philadelphia, Pa. 
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— S. Kuhl, Pittsburgh Ordnance District, Pittsburgh, 

a. 

J. M. Longobardo, Picatinny Arsenal, Dover, N. J. 

Arthur V. Maas, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

Joseph Mazia, consulting engineer, Washington, D. C. 

L. M. Morphy, Picatinny Arsenal, Sparta, N. J. 

H. J. Murray, Navy Ordnance Test Station, Pasadena, Calif. 

Harold K. Myer, Frankford Arsenal, Philadelphia, Pa. 

R. A. Nordbrook, Chicago Ordnance District, Chicago, IIL 

Dr. C. F. Pickett, Aberdeen Proving Ground, Aberdeen, Md. 

G. Posner, Picatinny Arsenal, Dover, N. J. 

F. P. Reilly, Ordnance Ammunition Command, Joliet, IIL 

A. M. Reynolds, Detroit Tank Arsenal, Farmington, Mich. 

J. B. Small, Picatinny Arsenal, Dover, N. J. 

Sidney Sobelmann, Picatinny Arsenal, Dover, N. J. 

W. CG oy ee Bureau of Ordnance, U. S. Navy, Washing- 
ton, D. C. 

A. G. Tomassetti, Frankford Arsenal, Philadelphia, Pa. 

A. J. Tuckerman, Frankford Arsenal, Philadelphia, Pa. 

Marvin O. Wirth, Detroit Arsenal, Detroit, Mich. 

B. Wolgemuth, Ordnance Ammunition Command, Joliet, IL 

Frank Youngblood, Picatinny Arsenal, Dover, N. Y. 


Welding Committee: 

Dr. Albert Muller, Air Reduction Company, Murray Hill, 
N. J., chairman. 

George G. Luther, Air Reduction Company, Washington, 
D. C., secretary. 

William G. Benz, M. W. Kellogg Company, Jersey City, 


— Clark, General Electric Company, Schenectady, 


Edward F. Davis, Westinghouse Electric Corporation, East 
Pittsburgh, Pa. 


= R. Freeman, Jr., American Brass Company, Waterbury, 

onn. 

Norman G. Schreiner, Linde Air Products Company, New 
York, N. Y. 

Henry H. Smith, American Steel & Wire Company, Cleve- 
land, Ohio. 

Jesse S. Sohn, Curtiss-Wright Corporation, Wood-Ridge, 
N. J 


L. K. Stringham, Lincoln Electric Company, Cleveland, Ohio. 








Honor Roll 
of 


Industrial Preparedness 


The Company Members of the American Ordnance Association whose names are on 
this roster are coéperating with the Association in its work for national security and 
peace. These Company Members, by nominating ten of their key employees for in- 
dividual membership in the Association, form a nucleus of trained men who con- 
stitute a bulwark of preparedness for the national defense of the United States. 


A.B.T. MANUFACTURING CORPORATION . CHICAGO, ILL. 
ABBOTT BALL COMPANY HARTFORD, CONN. 
ABRAMS INSTRUMENT CORPORATION . LANSING, MICH. 
AC SPARK PLUG DIVISION, GMC FLINT, MICH. 
ACF INDUSTRIES, INCORPORATED . NEW YORK, N.Y. 
ACCURATE SPRING MANUFACTURING 


COMPANY “ae Mek e CHICAGO, ILL. 
ACE TOOL & DIE COMPANY - « «+ DETROIT, MICH. 
ACME-LEES DIVISION, SERRICK 

CORPORATION “tae en ae oe MUNCIE, IND. 


ACME STEEL COMPANY a a CHICAGO, ILL. 
ADAM ELECTRIC COMPANY, FRANK. ST. LOUIS, MO. 
ADDRESSOGRAPH-MULTIGRAPH CORP. CLEVELAND, OHIO 
ADMIRAL CORPORATION . . . .  . CHICAGO, ILL. 
AERIAL PRODUCTS, INC. . . . . ELKTON, MD 
AEROJET-GENERAL CORPORATION. . AZUSA, CALIF. 
AEROPRODUCTS DIVISION, GMC DAYTON, OHIO 
AETNA BALL & ROLLER BEARING COMPANY, CHICAGO, ILL. 
AETNA-STANDARD ENGINEERING 
COMPANY ° ° 
AFFILIATED GAS EQUIPMENT, INC, 
AHLBERG BEARING COMPANY 
AIR REDUCTION COMPANY, 
INCORPORATED . . . =. -« NEW YORK, N.Y. 
AIRCRAFT ARMAMENTS, INC. . . . BALTIMORE, MD. 
AIRCRAFT-MARINE PRODUCTS, INC. . HARRISBURG, PA. 
AIRESEARCH MANUFACTURING 


. ELLWOOD CITY, PA. 
CLEVELAND, OHIO 
CHICAGO, ILL. 


COMPANY : - LOS ANGELES, CALIF. 
AIRTEX PRODUCTS INCORPORATED - FAIRFIELD, ILL. 
AJAX ELECTRIC COMPANY . . . PHILADELPHIA, PA. 


AJAX ELECTROTHERMIC CORPORATION TRENTON, N.j. 
AKRON-SELLE COMPANY ... . AKRON, OHIO 
ALABAMA PIPE COMPANY . . . . ANNISTON, ALA. 
ALBERT-HARRIS, INC. . AKRON, OHIO 
ALLEGHENY LUDLUM STEEL 
CORPORATION a ae 
ALLEN INDUSTRIES, INC. . . . 
ALLEN PRODUCTS CORPORATION 
ALLIED CHEMICAL & DYE 
CORPORATION me 
ALLIED FEDERAL INDUSTRIES. . 
ALLIED PRODUCTS CORPORATION . 
ALLIS-CHALMERS MANUFACTURING 
COMPANY » “mee ds ° MILWAUKEE, WIS. 
ALLOY ENGINEERING & CASTING co. . CHAMPAIGN, ILL. 
ALLSTATES ENGINEERING COMPANY . TRENTON, N.J. 
ALTON BOX BOARD COMPANY . . . . ALTON, ILL. 
ALUMINUM COMPANY OF AMERICA . PITTSBURGH, PA. 
ALUMINUM INDUSTRIES, INC... . CINCINNATI, OHIO 


PITTSBURGH, PA. 
DETROIT, MICH. 
NASHVILLE, TENN. 


NEW YORK, N.Y. 
NEWARK, N.J. 
. DETROIT, MICH. 


ALUMINUM SPECIALTY COMPANY . MANITOWOC, WIS. 
AMERICAN BOSCH DIVISION, AMERICAN BOSCH 

ARMA CORPORATION ... . SPRINGFIELD, MASS. 
AMERICAN BOX BOARD CO. GRAND RAPIDS, MICH. 
AMERICAN BOX CORPORATION SAN FRANCISCO, CALIF. 
AMERICAN BRAKE SHOE COMPANY NEW YORK, N.Y. 
AMERICAN BRASS COMPANY WATERBURY, CONN. 
AMERICAN BRIDGE DIVISION, U. 8. STEEL 

CORPORATION ° PITTSBURGH, PA. 
AMERICAN CAN COMPANY . NEW YORK, N.Y. 
AMERICAN CAST IRON PIPE COMPANY, BIRMINGHAM, ALA. 
AMERICAN CHEMICAL PAINT COMPANY AMBLER, PA. 
AMERICAN CYSTOSCOPE MAKERS, INC. NEW YORK, N.Y. 
AMERICAN DISTRICT STEAM 


COMPANY ° NORTH TONAWANDA, N.Y. 
AMERICAN ELECTRIC FUSION 

CORPORATION « os CHICAGO, ILL. 
AMERICAN ELECTRICAL HEATER 

COMPANY ° DETROIT, MICH. 
AMERICAN ELECTRO MET AL 

CORPORATION ° e YONKERS, N.Y. 
AMERICAN FIXTURE & MANUFACTURING 

COMPANY ST. LOUIS, MO. 
AMERICAN FORGING & SOCKET 

COMPANY PONTIAC, MICH, 


AMERICAN INSTRUMENT CO., INC. 
AMERICAN LOC)MOTIVE COMPANY 
AMERICAN MACHINE & FOUNDRY 

COMPANY ° NEW YORK, N.Y. 
AMERICAN METAL PRODUCTS COMPANY, DETROIT, MICH. 
AMERICAN METER COMPANY PHILADELPHIA, PA. 
AMERICAN PHENOLIC CORPORATION CHICAGO, ILL. 
AMERICAN PLATINUM WORKS . NEWARK, N.J. 
AMERICAN RADIATOR & STANDARD SANITARY 

CORPORATION ° PITTSBURGH, PA. 
AMERICAN SAFETY RAZOR CORPORATION, NEW YORK,N.Y. 
AMERICAN SCREEN PRODUCTS COMPANY . MIAMI, FLA. 
AMERICAN SEATING COMPANY. .GRAND RAPIDS, MICH. 
AMERICAN STAMPING COMPANY . CLEVELAND, OHIO 
AMERICAN STEEL & WIRE DIVISION, 

UNITED STATES STEEL CORPORATION, CLEVELAND, OHIO 
AMERICAN STEEL FOUNDRIES CHICAGO, ILL. 
AMERICAN TYPE FOUNDERS, INC. . ELIZABETH, N.]. 
AMERICAN WELDING & MANUFACTURING 

COMPANY ° ° WARREN, OHIO 
ANACONDA WIRE AND CABLE COMPANY NEW YORK, N.Y. 
ANCHOR PACKING COMPANY PHILADELPHIA, PA. 
ANCHOR POST PRODUCTS, INC. - « BALTIMORE, MD. 


ANDERSON COMPANY . | . . . . GARY, IND. 


SILVER SPRING, MD 
NEW YORK, N.Y. 
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ANDERSON WOOD WORKING COMPANY LOUISVILLE, KY. 
ANGIER CORPORATION. . . «. FRAMINGHAM, MASS. 
ANHEUSER-BUSCH, INC "= ST. LOUIS, MO, 
ANIMAL TRAP COMPANY OF AMERICA LITITZ, PA. 
APPROVED MANUFACTURING CO. FARMINGTON, MICH. 
ARGUS CAMERAS, INC . ANN ARBOR, MICH. 
ARMA DIVISION, AMERICAN BOSCH ARMA 
CORPORATION ° NEW YORK, N.Y. 
ARMCO STEEL CORPORATION ° MIDDLETOWN, OHIO 
ARMOUR RESEARCH FOUNDATION . . CHICAGO, ILL. 
ARMSTRONG CORK COMPANY LANCASTER, PA. 
ARNOLD ENGINEERING COMPANY MARENGO, ILL. 
ARNOLT CORPORATION WARSAW, IND. 
ARO EQUIPMENT CORPORATION BRYAN, OHIO 
ART METAL CONSTRUCTION 
COMPANY . 
ASSOCIATED SPRING CORPORATION 
ATLANTA STEEL COMPANY 
ATLANTIC INDIA RUBBER WORKS, INC. 
ATLAS DROP FORGE COMPANY 
ATLAS FOUNDRY COMPANY 
ATLAS POWDER COMPANY . 
ATLAS STEEL CONSTRUCTION 
COMPANY 
AUSTERBERRY S SONS, J. Cc. 
AUSTIN COMPANY . . . 
AUSTIN POWDER COMPANY 
AUTO SPECIALTIES MANUFACTURING 


. JAMESTOWN, N.Y. 
BRISTOL, CONN. 

ATLANTA, GA. 

CHICAGO, ILL. 
LANSING, MICH. 
DETROIT, MICH. 
WILMINGTON, DEL. 


NEW YORK, N.Y. 
DETROIT, MICH. 
CLEVELAND, OHIO 
CLEVELAND, OHIO 


COMPANY . ST. JOSEPH, MICH. 
AUTOCAR DIVISION, WHITE MOTOR 

COMPANY ° ARDMORE, PA. 
AUTOMATIC MACHINE PRODUCTS 

COMPANY —— me ATTLEBORO, MASS. 


AUTOMOTIVE FABRICATORS, INC, DETROIT, MICH, 
AUTOMOTIVE MATERIALS CORPORATION DETROIT, MICH. 
AUTOMOTIVE RUBBER COMPANY DETROIT, MICH. 
AUTO-SOLER COMPANY ATLANTA, GA. 


BADGER ME. ER MANUFACTURING 

COMPANY 
BAGLEY & SEWELL COMPANY 
BAKER & COMPANY, HUGH Jj. 
BAKER & COMPANY, INC. ° NEWARK, N.]. 
BAKER OIL TOOLS, INC. . LOS ANGELES, CALIF. 
BALDT ANCHOR, CHAIN & FORGE DIVISION, 

BOSTON METALS COMPANY 
BALDWIN PIANO COMPANY 
BALDWIN-LIMA-HAMILTON 

CORPORATION ° e : 
BALTIMORE AND OHIO RAILROAD 

COMPANY . 
BALTIMORE STEEL WORKS . 
BARDEN CORPORATION 
BARIUM STEEL CORPORATION . 
BARNES COMPANY, W. F. & JOHN . 
BARNES DRILL COMPANY . . . .- 
BARTON-MALOW COMPANY DETROIT, MICH. 
BASALT ROCK COMPANY NAPA, CALIF. 
BASCA MANUFACTURING COMPANY, DIVISION OF 

HUYLER’S ets - «  « INDIANAPOLIS, IND. 
BATH & COMPANY, JOHN - «+ « WORCESTER, MASS. 
BAUER BROTHERS COMPANY . . SPRINGFIELD, OHIO 


MILWAUKEE, WIS. 
WATERTOWN, N.Y. 
INDIANAPOLIS, IND. 


CHESTER, PA. 
CINCINNATI, OHIO 


PHILADELPHIA, PA. 


BALTIMORE, MD. 
BALTIMORE, MD. 
. DANBURY, CONN. 
NEW YORK, N.Y. 
ROCKFORD, ILL. 
ROCKFORD, ILL. 
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BAUSCH & LOMB OPTICAL COMPANY . ROCHESTER, N.Y. 
BEAD CHAIN MANUFACTURING 

COMPANY ° BRIDGEPORT, CONN. 
BEAIRD COMPANY, J. B. - SHREVEPORT, LA. 
BEAR MANUFACTURING COMPANY . ROCK ISLAND, ILL. 
BEHR-MANNING CORPORATION TROY, N.Y. 


BELL AIRCRAFT CORPCRATION ‘ BUFFALO, N.Y. 
BELL TELEPHONE COMPANY OF 
PENNSYLVANIA . . . . . PHILADELPHIA, PA. 


BELL TELEPHONE LABORATORIES, INC. NEW YORK, N.Y. 
BELMET PRODUCTS, INC. . . . BROOKLYN, N.Y. 
BELOCK INSTRUMENT CORPORATION, COLLEGE POINT, N.Y. 
BENDIX AVIATION CORPORATION . DETROIT, MICH. 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR 
BRAKE COMPANY . . 
BERKLEY MACHINE WORKS & FOUNDRY 
COMPANY . . ee i 
BERYLLIUM CORPORATION ieee 
BETHLEHEM STEEL COMPANY . . 
BETTER BRUSHES, INC. 
BETTINGER CORPORATION. . . 
B G CORPORATION 
B-I-F INDUSTRIES, INC. > PROVIDENCE, R.I. 
BIEDERMAN MOTORS CORPORATION . CINCINNATI, OHIO 
BIRD & SON, INC. EAST WALPOLE, MASS. 
BIRDSBORO STEEL FOUNDRY & MACHINE 
COMPANY ‘ 
BIRTMAN ELECTRIC COMPANY . ; 
BLACK & DECKER MANUFACTURING 
COMPANY » « «  « TOWSON, MD. 
BLACK-CLAWSON COMPANY HAMILTON, OHIO 
BLACK ROCK MANUFACTURING 
COMPANY : , 
BLACKMER PUMP COMPANY 
BLACKSTONE CORPORATION . 
BLANCHARD MACHINE COMPANY . 
BLAW-KNOX COMPANY 
BLISS COMPANY, E. W. , 
BOEHM PRESSED STEEL COMPANY . 
BOEING AIRPLANE COMPANY 
BOHN ALUMINUM & BRASS 
CORPORATION : 
BORG CORPORATION, GEO. W. . . . 
BORG-WARNER CORPORATION. . . 
BOSTITCH, INC. i.e =e 
BOTANY MILLS. . . — 
BOUND BROOK OIL-LESS BEARING 
COMPANY . 
BOWEN-MCLAUGHLIN- YORK, INC. . 
BOWER ROLLER BEARING COMPANY 
BOWSER, INC. 
BOYERTOWN AUTO BODY WORKS 
BRADEN STEEL CORPORATION. . 
BREWSTER COMPANY 
BRIDGEPORT BRASS COMPANY . 
BRIGGS & STRATTON CORPORATION 
BRIGHTON SCREW & MANUFACTURING 
COMPANY 


ELYRIA, OHIO 


YORK, PA. 
READING, PA. 
BETHLEHEM, PA. 
PALMER, MASS. 
. WALTHAM, MASS. 
NEW YORK, N.Y. 


BIRDSBORO, PA. 
CHICAGO, ILL. 


BRIDGEPORT, CONN. 
GRAND RAPIDS, MICH. 
JAMESTOWN, N.Y. 
CAMBRIDGE, MASS. 
BLAWNOKX, PA. 

. CANTON, OHIO 
CLEVELAND, OHIO 
SEATTLE, WASH. 


DETROIT, MICH. 
DELAVAN, WIS. 
CHICAGO, ILL, 
WESTERLY, R.I. 
PASSAIC, N.J. 


BOUND BROOK, N.j. 
PHOENIX, ARIZ. 
DETROIT, MICH. 

FORT WAYNE, IND. 

BOYERTOWN, PA. 
TULSA, OKLA. 

. SHREVEPORT, LA. 
BRIDGEPORT, CONN. 
MILWAUKEE, WIS. 


. CINCINNATI, OHIO 
BRILLO MANUFACTURING COMPANY NEW YORK, N.Y. 
BRISTOL BRASS CORPORATION - «+ BRISTOL, CONN, 
BRISTOL COMPANY . WATERBURY, CONN, 
BRISTOL MACHINE TOOL COMPANY, FORESTVILLE, CONN, 
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DETROIT, MICH. 
DETROIT, MICH. 
ST. PAUL, MINN. 
HOUSTON, TEX. 


BROEN METAL PRODUCTS, INC. 
BROOKS & PERKINS 
BROWN & BIGELOW 
BROWN & ROOT, INC. 
BROWN & SHARPE MANUFACTURING 
COMPANY 
BROWN COMPANY 
BUCHANAN STEEL PRODUCTS 


. 
. 


. PROVIDENCE, R.I. 
BOSTON, MASS. 


. . . 


. . . 


CORPORATION BUCHANAN, MICH, 
BUCHMANN SPARK WHEEL 
CORPORATION ° LONG ISLAND CITY, N.Y. 


BUCKEYE IRON & BRASS WORKS DAYTON, OHIO 
BUCKEYE STEEL CASTINGS COMPANY . COLUMBUS, OHIO 
BUCYRUS-ERIE COMPANY SOUTH MILWAUKEE, WIS. 
BUDD COMPANY . . ° DETROIT, MICH. 
BUDD COMPANY PHILADELPHIA, PA. 
BUICK MOTOR DIVISION, GMC . FLINT, MICH. 
BUICK-OLDSMOBILE-PONTIAC ASSEMBLY 

DIVISION, GMC SOUTH GATE, CALIP. 
BULLDOG ELECTRIC PRODUCTS 

COMPANY , 
BULOVA RESEARCH AND DEVELOPMENT 

LABORATORIES, INC. 
BULOVA WATCH COMPANY 
BUNDY TUBING COMPANY 
BUNTING GLIDER COMPANY 
BURGESS-NORTON MFG. COMPANY 
BURKE COMPANY, 0. W. 
BURLINGTON BRASS WORKS 
BURROUGHS CORPORATION 
BURT COMPANY, F. N. BUFFALO, N.Y. 
BUSCHMAN COMPANY, E. CINCINNATI, OHIO 
BUTTERWORTH & SONS COMPANY, H. W., BETH AYRES, PA. 


DETROIT, MICH. 


FLUSHING, N.Y. 
NEW YORK, N.Y. 
. DETROIT, MICH. 
PHILADELPHIA, PA. 
GENEVA, ILL. 
DETROIT, MICH. 
BURLINGTON, WIS. 
DETROIT, MICH. 


. 


CABOT SHOPS, INC. PAMPA, TEX. 

CADILLAC MALLEABLE IRON COMPANY, CADILLAC, MICH. 

CADILLAC MOTOR CAR DIVISION, GMC DETROIT, MICH. 

CADILLAC MOTOR CAR DIVISION, GMC, 
CLEVELAND TANK PLANTI 

CADILLAC PRODUCTS, INC. 

CAMERON IRON WORKS, INC, 


CLEVELAND, OHIO 
. FERNDALE, MICH. 
HOUSTON, TEX. 


CAMPBELL CHAIN COMPANY YORK, PA. 
CAMPBELL, WYANT AND CANNON FOUNDRY 
COMPANY MUSKEGON, MICH. 


CARBOLOY, DEPARTMENT OF GENERAL ELECTRIC 
COMPANY DETROIT, MICH. 
CARBORUNDUM COMPANY . NIAGARA FALLS, N.Y. 
CAREY-MCFALL COMPANY PHILADELPHIA, PA. 
CARRIER CORPORATION SYRACUSE, N.Y. 
CARTER CARBURETOR CORPORATION ST. LOUIS, MO. 
CASCO PRODUCTS CORPORATION BRIDGEPORT, CONN. 
CASE COMPANY, Jf. I. ° RACINE, WIS. 
CATAWISSA VALVE & FITTINGS COMPANY, CATAWISSA, PA. 
CATERPILLAR TRACTOR CO. PEORIA, ILL. 
CAVANAU ASSOCIATES, INC., FRANK DETROIT, MICH. 
Cc. E. M. COMPANY . DAYVILLE, CONN. 
CENTRAL CAN COMPANY CHICAGO, ILL. 
CENTRAL FOUNDRY COMPANY NEWARK, N.J. 
CENTRAL FOUNDRY DIVISION, GMC SAGINAW, MICH. 
CENTRAL OHIO PAPER COMPANY . COLUMBUS, OHIO 
CENTURY ENGINEERING CORP. . . CEDAR RAPIDS, IOWA 
CHAIN BELT COMPANY . MILWAUKEE, WIS. 
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CHAMBERLAIN CORPORATION . WATERLOO, IOWA 


CHAMBERSBURG ENGINEERING 

COMPANY a, *. =e 
CHAMPION SPARK PLUG COMPANY 
CHANCE COMPANY, A. B. CENTRALIA, MO. 
CHASE AIRCRAFT COMPANY . WILLOW RUN, MICH. 
CHASE BRASS & COPPER COMPANY WATERBURY, CONN, 
CHECKER CAB MANUFACTURING 


CHAMBERSBURG, PA. 
TOLEDO, OHIO 


CORPORATION KALAMAZOO, MICH. 
CHEMICAL CONSTRUCTION 
CORPORATION NEW YORK, N.Y. 


CHEVROLET MOTOR DIVISION, GMC DETROIT, MICH. 
CHICAGO EXTRUDED METALS COMPANY CICERO, ILL. 
CHICAGO RAILWAY EQUIPMENT COMPANY, CHICAGO, ILL. 
CHICAGO RAWHIDE MANUPACTURING 
COMPANY 
CHIKSAN COMPANY 
CHIPMAN KNITTING MILLS 
CHRYSLER CORPORATION 
CHRYSLER MOTOR PARTS 
CORPORATION DETROIT, MICH. 
CHRYSLER SALES CORPORATION DETROIT, MICH. 
CINCINNATI LATHE & TOOL COMPANY CINCINNATI, OHIO 
CINCINNATI MILLING MACHINE 
COMPANY 4 
CITIZENS MORTGAGE CORPORATION 
CLARK EQUIPMENT COMPANY . BUCHANAN, MICH. 
CLARK GRAVE VAULT COMPANY COLUMBUS, OHIO 
CLARY MULTIPLIER CORPORATION, SAN GABRIEL, CALIF. 
CLAYTON MANUFACTURING COMPANY, EL MONTE, CALIF. 
CLEARING MACHINE CORPORATION CHICAGO, ILL, 
CLEMATIS MACHINE & FIXTURE 
COMPANY . 
CLEVELAND CONTAINER COMPANY 
CLEVELAND DIESEL ENGINE DIVISION, 


. CHICAGO, ILL. 
BREA, CALIF. 
EASTON, PA, 

DETROIT, MICH. 


CINCINNATI, OHTO 
DETROIT, MICH. 


WALTHAM, MASS. 
. CLEVELAND, OHIO 


GMC CLEVELAND, OHIO 
CLEVELAND GRAPHITE BRONZE 

COMPANY CLEVELAND, OHIO 
CLEVELAND PNEUMATIC TOOL 

COMPANY . CLEVELAND, OHIO 
CLEVELAND TWIST DRILL COMPANY CLEVELAND, OHIO 
CLEVELAND WELDING COMPANY CLEVELAND, OHIO 


CLIFFORD MANUFACTURING COMPANY, DIVISION 
OF STANDARD-THOMSON 
CORPORATION 

CLIMAX MOLYBDENUM COMPANY 

CLINE ELECTRIC MANUFACTURING 
COMPANY : 

CLOVER MANUFACTURING COMPANY 

COBUSCO STEEL PRODUCTS 

COCA-COLA COMPANY 

COLD METAL PRODUCTS COMPANY 

COLLINS RADIO COMPANY 

COLONIAL BROACH COMPANY 

COLORADO FUEL & IRON CORPORATION 

COLSON CORPORATION 

COLT’S MANUFACTURING COMPANY 

COLUMBIA MILLS, INC. 

COLUMBUS BOLT & FORGING CO. 

COMBUSTION ENGINEERING, INC. 

COMMERCIAL BARGE LINES, INC. 

COMMERCIAL CARRIERS, INC. 


WALTHAM, MASS. 
NEW YORK, N.Y. 


CHICAGO, ILL. 
NORWALK, CONN, 
DENVER, COLO, 

. ATLANTA, GA, 
YOUNGSTOWN, OHIO 
. CEDAR RAPIDS, IOWA 
DETROIT, MICH. 
DENVER, COLO, 
ELYRIA, OHIO 
HARTFORD, CONN, 
SYRACUSE, N.Y. 
COLUMBUS, OHIO 
NEW YORK, N.Y. 
DETROIT, MICH. 
DETROIT, MICH. 
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COMMERCIAL STEEL TREATING CORP. . DETROIT, MICH. DELTA TANK MANUFACTURING 
CONE AUTOMATIC MACHINE COMPANY . WINDSOR, VT. COMPANY,INC. . . . . . BATON ROUGE, LA. 
CONMAR PRODUCTS CORPORATION ° NEWARK, N.jJ. DENISON ENGINEERING COMPANY - COLUMBUS, OHIO 
CONSOLIDATED DIESEL ELECTRIC DEPENDABLE AUTOMATIC SCREW 
CORPORATION oe - « «STAMFORD, CONN. COMPANY _ - « WATERBURY, CONN. 
CONSOLIDATED NATURAL GAS DE SANNO & SON, INC., A.P. . . PHOENIXVILLE, PA. 
COMPANY —— - « NEW YORK, N.Y. DE SOTO MOTOR CORPORATION - «+ DETROIT, MICH. 
CONSOLIDATED VULTEE , AIRCRAFT DETREX CORPORATION . DETROIT, MICH. 
CORPORATION he ee SAN DIEGO, CALIF. DETROIT ALUMINUM AND BRASS CORP. DETROIT, MICH. 
CONSOLIDATED WESTERN STEEL DIVISION, DETROIT BALL BEARING COMPANY 
UNITED STATES STEEL CORP. LOS ANGELES, CALIF. OF MICHIGAN a “2 - + DETROIT, MICH. 
CONTINENTAL AVIATION & ENGINEERING DETROIT BRASS & MALLEABLE 
CORPORATION ° - «+ « DETROIT, MICH. COMPANY ‘) « - DETROIT, MICH, 
CONTINENTAL CAN COMPANY . . . NEW YORK, N.Y. DETROIT CONTROLS CORPORATION - DETROIT, MICH. 
CONTINENTAL FOUNDRY AND MACHINE DETROIT DIESEL ENGINE DIVISION, GMC DETROIT, MICH. 
COMPANY — + «+ «+ EAST CHICAGO, IND. DETROIT EDISON COMPANY - «+ «+ DETROIT, MICH. 
CONTINENTAL MOTORS CORPORATION DETROIT, MICH. DETROIT GASKET & MANUFACTURING 
CONTINENTAL RUBBER WORKS > ae ERIE, PA. COMPANY . Us - « DETROIT, MICH. 
CONTROL INSTRUMENT COMPANY. . NEW YORK, N.Y. DETROIT HARVESTER COMPANY . . DETROIT, MICH. 
COOK PAINT & VARNISH COMPANY . DETROIT, MICH. DETROIT-MICHIGAN STOVE COMPANY . DETROIT, MICH. 
COPPERWELD STEEL COMPANY ° e WARREN, OHIO DETROIT PLATING INDUSTRIES - «+ DETROIT, MICH. 
CORNELL AERONAUTICAL LABORATORY, DETROIT STAMPING COMPANY. . . DETROIT, MICH. 
a « «4 hee ee BUFFALO, N.Y. DETROIT STEEL CORPORATION - + DETROIT, MICH, 
CORNING GLASS WORKS oe eee CORNING, N.Y. DETROIT STEEL PRODUCTS COMPANY . DETROIT, MICH. 
COUCH COMPANY, S. H. . & NORTH QUINCY, MASS. DETROIT TRANSMISSION DIVISION, 
CRAFT MANUFACTURING COMPANY. CHICAGO, ILL. GMC . . . «+ «+ « « «+ WILLOW RUN, MICH. 
CRANE COMPANY ... ants CHICAGO, ILL. DEVLIEG MACHINE COMPANY . . . FERNDALE, MICH. 
CRIBBEN AND SEXTON COMPANY ... CHICAGO, ILL. DEXTER COMPANY . . . . .  . FAIRFIELD, IOWA 
CRONAME, INC. a a a CHICAGO, ILL. DIAMOND MATCH COMPANY - « « NEW YORK, N.Y. 
CROSLEY DIVISION, AVCO MANUFACTURING DIESEL EQUIPMENT DIVISION, GMC, GRAND RAPIDS, MICH. 
CORPORATION “ae st ke wee CINCINNATI, OHIO DISSTON & SONS, INC., HENRY - PHILADELPHIA, PA. 
CROSLEY MOTORS, INC. a on CINCINNATI, OHIO DIVCO CORPORATION . . . . . DETROIT, MICH, 
CROSS COMPANY > «© « « e« « DBFROIT, MICH. DIXIE CUP COMPANY . . . . . .«. EASTON, PA. 
CROWN CAN COMPANY - «+ « PHILADELPHIA, PA. DOALL COMPANY .. . . - DES PLAINES, ILL. 
CROWN CORK & SEAL COMPANY . . BALTIMORE, MD. DOCKENDORFF AND COMPANY, INC., BRIDGEPORT, CONN, 
CRUCIBLE STEEL COMPANY OF AMERICA PITTSBURGH, PA. DODGE BROTHERS CORPORATION . . DETROIT, MICH. 
CURRAN COMPANY, FRANK fj. . DOWNERS GROVE, ILL. DOELCAM CORPORATION . . . . NEWTON, MASS. 
CURTISS-WRIGHT CORPORATION . WOOD-RIDGE, N.j. DOUGLAS AIRCRAFT COMPANY SANTA MONICA, CALIF, 
CUSHMAN MOTOR WORFS . . . . LINCOLN, NEBR. DOUGLAS & LOMASON COMPANY . . DETROIT, MICH. 
CUTLER-HAMMER, INC. ae MILWAUKEE, WIS. DRAPER CORPORATION - «+  « «+ HOPEDALE, MASS. 
DRAVO CORPORATION... . PITTSBURGH, PA. 
DACO MACHINE AND TOOL COMPANY . NEW YORK, N.Y. DRUGE BROTHERS MANUFACTURING 
DALTON FOUNDRIES, INC... . . . WARSAW, IND. COMPANY ‘aon ° OAKLAND, CALIF, 
DANLY MACHINE SPECIALTIES, INC. . CHICAGO, ILL. DUAL-MOTORS CORPORATION - «+  « DETROIT, MICH, 
DANA CORPORATION... —" TOLEDO, OHIO DUNCAN ELECTRIC MANUFACTURING 
DARBY PRODUCTS OF STEEL PLATE COMPANY ee er ee we Y . LAFAYETTE, IND. 
CORPORATION - « « «+ +» KANSAS CITY, KANS. DUNHAM COMPANY,C. A... ° CHICAGO, ILL. 
DARBYSHIRE STEEL COMPANY. ... EL PASO, TEX. DU PONT DE NEMOURS & COMPANY, 
DARLING VALVE & MANUFACTURING Bi. — WILMINGTON, DEL. 
COMPANY . - + WILLIAMSPORT, PA. DURHAM MANUF :ACTURING CORPORATION, MUNCIE, IND. 
DAVISON CHEMICAL COMPANY, DIVISION OF DURIRON COMPANY 5. mao eel «ee DAYTON, OHIO 
W. R. GRACE & COMPANY . . . BALTIMORE, MD. 
DAY & ZIMMERMAN, INC. . . . PHILADELPHIA, PA. E & L TRANSPORT COMPANY ... DEARBORN, MICH. 
DAYSTROM ELECTRIC CORPORATION, POUGHKEEPSIE, N.Y. EAGLE-PICHER COMPANY . ... CINCINNATI, OHIO 
DAYTON MALLEABLE IRON COMPANY . DAYTON, OHIO EAGLE TOOL & MACHINE COMPANY SPRINGFIELD, OHIO 
DAYTON RUBBER COMPANY ‘+ >" DAYTON, OHIO EAST COAST AERONAUTICS, INC. ... PELHAM, N.Y. 
DAZEY CORPORATION . . . . . ST. LOUIS, MO. EASTERN STAINLESS STEEL CORP, . BALTIMORE, MD. 
DEARBORN GAGE COMPANY ° DEARBORN, MICH. EASTERN TOOL & MANUFACTURING 
DEERE & COMPANY “aA - « «+ MOLINE, ILL. COMPANY —— on . BELLEVILLE, N.jJ. 
DELCO APPLIANCE DIVISION, GMC . ROCHESTER, N.Y. EASTMAN KODAK COMPANY . . . ROCHESTER, N.Y. 
DELCO PRODUCTS DIVISION, GMC... DAYTON, OHIO EASY WASHING MACHINE CORPORATION, SYRACUSE, N.Y. 
DELCO-REMY DIVISION, GMC . . . ANDERSON, IND, EATON MANUFACTURING COMPANY . CLEVELAND, OHIO 
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EDGERTON, GERMESHAUSEN & GRIER, INC, BOSTON, MASS. 
EDGEWATER STEEL COMPANY . . . PITTSBURGH, PA. 
EDNALITE OPTICAL COMPANY . . . PEEKSKILL, N.Y. 
EISEN BROTHERS, INC. a, /. | HOBOKEN, N.j. 
BEKCO PRODUCTS COMPANY “se CHICAGO, ILL. 
ELASTIC STOP NUT CORPORATION OF 


AMERICA. . . -« « - « « UNION, N.j. 
ELECTRIC AUTO-LITE COMPANY . . . TOLEDO, OHIO 
ELECTRIC FURNACE COMPANY - «  « SALEM, OHIO 
ELECTRIC STORAGE BATTERY 

COMPANY PHILADELPHIA, PA. 


ELECTRICAL ENGINEERING AND MANUFACTURING 


CORPORATION . . . LOS ANGELES, CALIF. 
ELECTRO REFRACTORIES & ABRASIVES 

CORPORATION... ° BUFFALO, N.Y. 
ELECTRO TEC CORPORATION SOUTH HACKENSACK, N.j. 
ELECTROL, INCORPORATED - «+ « KINGSTON, N.Y. 


BLGIN NATIONAL WATCH COMPANY 
ELKHART ENGINEERING & MFG. 

CO. . . +« «© « « o » SERHART LAKE, WIS. 
ELLIOTT COMPANY . JEANNETTE, PA. 
BLLWOOD CITY FORGE COMPANY . ELLWOOD CITY, PA. 
EMERSON ELECTRIC MANUFACTURING 


ELGIN, ILL. 


COMPANY ° ° ST. LOUIS, MO. 
EMERSON RADIO & PHONOGRAPH 
CORPORATION NEW YORK, N.Y. 


EMSCO MANUFACTURING COMPANY, LOS ANGELES, CALIF. 
ENGINEERING AND RESEARCH DIVISION, 

ACF INDUSTRIES, INCORPORATED HYATTSVILLE, MD. 
ENGLANDER COMPANY . BIRMINGHAM, ALA. 
ENTERPRISE MACHINE PARTS 

CORPORATION . . TT DETROIT, MICH. 
ENTERPRISE MANUFACTURING COMPANY AKRON, OHIO 
ENTERPRISE TOOL & GEAR CORPORATION, DETROIT, MICH. 
ERIE RESISTOR CORPORATION . ERIE, PA. 
ESPEY MANUFACTURING COMPANY NEW YORK, N.Y. 
ESSEX BRASS CORPORATION DETROIT, MICH. 
ESSO STANDARD OIL COMPANY NEW YORK, N.Y. 
EUREKA WILLIAMS COMPANY, DIVISION OF 

HENNEY MOTOR COMPANY BLOOMINGTON, ILL. 
EVANS PRODUCTS COMPANY PLYMOUTH, MICH. 
EVANS’ SONS, INC., JOHN PHILADELPHIA, PA. 
BX-CELL-O CORPORATION DETROIT, MICH. 
EXACT WEIGHT SCALE COMPANY . COLUMBUS, OHIO 
EXPERIMENT INCORPORATED RICHMOND, VA. 


FABRICON PRODUCTS, INC. . 
FACS PRODUCTS, INC. 
FAFNIR BEARING COMPANY ° 
FPAIRBANKS COMPANY 
FAIRBANKS, MORSE & COMPANY 
FAIRCHILD ENGINE AND AIRPLANE 

CORPORATION - «  « «+  « FARMINGDALE, N.Y. 
FALK CORPORATION MILWAUKEE, WIS. 
FALSTROM COMPANY ° ° PASSAIC, N.j. 
PANSTEEL METALLURGICAL CORP. . NORTH CHICAGO, ILL. 


. RIVER ROUGE, MICH. 
CHICAGO, ILL. 

NEW BRITAIN, CONN, 
NEW YORK, N.Y. 
CHICAGO, ILL. 


FARBER, INC., S. W. - « « « « NEW YORK, N.Y. 
FARGO MOTOR CORPORATION . . . DETROIT, MICH. 
FARRAND OPTICAL COMPANY . . . NEW YORK, N.Y. 
PARREL-BIRMINGHAM COMPANY . ANSONIA, CONN, 
PASCO INDUSTRIES, INC. . . . . ROCHESTER, N.Y. 
FAYSCOTT CORPORATION . . . . DEXTER, MAINE 
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FEDDERS-QUIGAN CORPORATION ... 


BUFFALO, N.Y. 
FEDERAL DROP FORGE COMPANY . . LANSING, MICH. 
FEDERAL ELECTRIC PRODUCTS COMPANY . NEWARK, N.jJ. 


FEDERAL LABORATORIES, INC. SALTSBURG, PA. 

FEDERAL-MOGUL CORPORATION . . DETROIT, MICH. 

FEDERAL TELECOMMUNICATIONS LABORATORIES, 
DIVISION OF INTERNATIONAL TELEPHONE AND 


TELEGRAPH CORP. NUTLEY, N.j. 
FEDERAL TELEPHONE AND RADIO 
COMPANY CLIFTON, N.J. 


FELLOWS GEAR SHAPER COMPANY 
FELT AND TARRANT MANUFACTURING 


. SPRINGFIELD, VT. 


COMPANY ; . CHICAGO, ILL. 
FENN MANUFACTURING COMPANY NEWINGTON, CONN. 
FERRACUTE MACHINE COMPANY . . BRIDGETON, N.j. 
FIDELITY-PHILADELPHIA TRUST 

COMPANY , PHILADELPHIA, PA. 
FIFTH THIRD UNION TRUST 

COMPANY CINCINNATI, OHIO 


FILER & STOWELL COMPANY MILWAUKEE, WIS. 
FIRESTONE TIRE & RUBBER COMPANY AKRON, OHIO 
FIRST FEDERAL SAVINGS & LOAN ASSOCIATION 

OF DETROIT DETROIT, MICH. 
FIRTH STERLING INC. PITTSBURGH, PA. 
FISHER BODY DIVISION, GMC DETROIT, MICH. 
FITZGIBBONS BOILER COMPANY NEW YORK, N.Y. 
FITZSIMONS MANUFACTURING COMPANY, DETROIT, MICH. 
FLANNERY MANUFACTURING COMPANY, BRIDGEVILLE, PA. 
FLOUR CITY ORNAMENTAL IRON 

COMPANY MINNEAPOLIS, MINN, 
FLUOR CORPORATION . LOS ANGELES, CALIF. 
FLYNN MANUFACTURING COMPANY, 


MICHAEL . PHILADELPHIA, PA. 
FOOD MACHINERY AND CHEMICAL 
CORPORATION SAN JOSE, CALIF. 


FORD INSTRUMENT COMPANY, DIVISION OF 

SPERRY CORPORATION LONG ISLAND CITY, N.Y. 
FORD MOTOR COMPANY . CHESTER, PA. 
FORD MOTOR COMPANY DEARBORN, MICH. 
POSTER WHEELER CORPORATION NEW YORK, N.Y. 
FOUR WHEEL DRIVE AUTO COMPANY, CLINTONVILLE, WIS. 
FRAM CORPORATION PROVIDENCE, R.I. 
FRANTZ COMPANY, §&. G. TRENTON, N.J. 
FREBANK COMPANY ° GLENDALE, CALIF. 
FRICK-GALLAGHER MPG. COMPANY . WELLSTON, OHIO 
FRIGIDAIRE DIVISION, GMC DAYTON, OHIO 
FRUEHAUF TRAILER COMPANY DETROIT, MICH. 
FULLER BRUSH COMPANY HARTFORD, CONN, 
FULLER MANUFACTURING COMPANY, KALAMAZOO, MICH. 
GAGE PRODUCTS COMPANY FERNDALE, MICH. 
GAIR COMPANY, ROBERT NEW YORK, N.Y. 
GAR WOOD INDUSTRIES, INC. WAYNE, MICH. 
GARLAND MANUFACTURING COMPANY DETROIT, MICH. 
GARRETT COMPANY, GEORGE K. PHILADELPHIA, PA. 
GATES RUBBER COMPANY DENVER, COLO, 
GAZDA ENGINEERING PROVIDENCE, R.I. 
GEAR GRINDING MACHINE COMPANY DETROIT, MICH. 
GEHRINGER & FORSYTH ° DETROIT, MICH, 
GENERAL AMERICAN TRANSPORTATION 


CORPORATION ;. « «© wah Read CHICAGO, ILL. 
GENERAL ANILINE & FILM 
CORPORATION ° 26 e NEW YORK, N.Y. 








GENERAL DYNAMICS CORPORATION . NEW YORK, N.Y. 
GENERAL ELECTRIC COMPANY . SCHENECTADY, N.Y. 
GENERAL FIREPROOFING COMPANY, YOUNGSTOWN, OHIO 
GENERAL MALLEABLE CORPORATION WAUKESAA, WIS. 
GENERAL METALFAB COMPANY . DALLAS, TEX. 
GENERAL METALS CORPORATION, SAN FRANCISCO, CALIF. 
GENERAL MOTORS CORPORATION DETROIT, MICH. 
GENERAL MOTORS TRUCK & COACH DIV., 

GMC . ; eiciet \Ce, oa . , . PONTIAC, MICH. 
GENERAL PRECISION EQUIPMENT 

CORPORATION NEW YORK, N.Y. 
GENERAL RAILWAY SIGNAL COMPANY ROCHESTER, N.Y. 
GENERAL STEEL CASTINGS CORP. GRANITE CITY, ILL. 
GENERAL STEEL PRODUCTS CORPORATION, FLUSHING, N.Y. 
GENERAL TEXTILE MILLS, INC. NEW YORK, N.Y. 
GENERAL TIME CORPORATION . NEW YORK, N.Y. 
GENERAL TIRE & RUBBER COMPANY AKRON, OHIO 
GENISCO, INCORPORATED LOS ANGELES, CALIF. 
GERITY-MICHIGAN CORPORATION ADRIAN, MICH. 
GEROTOR MAY CORPORATION BALTIMORE, MD. 
GERSTENSLAGER COMPANY WOOSTER, OHIO 
GEUDER, PAESCHKE & FREY COMPANY, MILWAUKEE, WIS. 
GIANNINI & COMPANY, G. M. PASADENA, CALIF. 
GIBBS MANUFACTURING & RESEARCH 

CORPORATION 
GIBSON REFRIGERATOR COMPANY . 
GIDDINGS & LEWIS MACHINE TOOL 


JANESVILLE, WIS. 
GREENVILLE, MICH. 


COMPANY FOND DU LAC, WIS. 
GILBERT & BARKER MANUFACTURING 
COMPANY WEST SPRINGFIELD, MASS. 


. LOS ANGELES, CALIF. 
MADISON, WIS. 

. LOS ANGELES, CALIF. 
ROCHESTER, N.Y. 
CLEVELAND, OHIO 


GILFILLAN BROTHERS, INC. 
GISHOLT MACHINE COMPANY 
GIVEN MACHINERY COMPANY 
GLEASON WORKS 
GLIDDEN COMPANY 
GLOBE AMERICAN CORPORATION KOKOMO, IND. 
GLOBE LIGHTING PRODUCTS, INC. . BROOKLYN, N.Y. 
G. M. CO MANUFACTURING, INC., LONG ISLAND CITY, N.Y. 
GMC TRUCK & COACH DIVISION PONTIAC, MICH. 
GOODEICH COMPANY, B. F. AKRON, OHIO 
GOODYEAR AIRCRAFT CORPORATION AKRON, OHIO 
GOODYEAR T.RE & RUBBER COMPANY AKRON, OHIO 
GORHAM MANUFACTURING COMPANY PROVIDENCE, &.I. 
GORTON MACHINE COMPANY, GEO. RACINE, WIS. 
GOSS PRINTING PRESS COMPANY CHICAGO, ILL. 
GOULD-NATIONAL BATTERIES, INC. ST. PAUL, MINN. 
GRABLER MANUFACTURING CO. CLEVELAND, OHIO 
GRAFPLEX, INC. ROCHESTER, N.Y. 
GRAMMES AND SONS, INC., | L. F ALLENTOWN, PA. 
GRAND RAPIDS BRASS COMPANY GRAND RAPIDS, MICH. 
GRANITE CITY STEEL COMPANY GRANITE CITY, ILL. 
GREAT LAKES SPRING DIV., STANDARD STEEL 

SPRING CO. CHICAGO, ILL. 
GREAT LAKES STEEL CORPORATION DETROIT, MICH. 
GREENFIELD TAP AND DIE 

CORPORATION 
GREER HYDRAULICS, INC. 
GRIFFIN ENGINEERING COMPANY 
GROVES & SONS COMPANY, S. J. 
GRUEN WATCH COMPANY 


GREENFIELD, MASS. 
BROOKLYN, N.Y. 
WORTHINGTON, IND. 

. MINNEAPOLIS, MINN, 
CINCINNATI, OHIO 


GUARANTEE SPECIALTY MANUFACTURING 
COMPANY ih ee ae le 


CLEVELAND, OHIO 
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GUIDE LAMP DIVISION, GMC .. . 
GULF OIL CORPORATION 
GURLEY, W. & L. E. 


ANDERSON, IND. 
PITTSBURGH, PA. 
TROY, N.Y. 


H & H MANUFACTURING COMPANY, CLIFTON HEIGHTS, PA. 

HAGAN CORPORATION PITTSBURGH, PA. 

HALOID COMPANY ROCHESTER, N.Y. 

HAMILTON FOUNDRY & MACHINE 
COMPANY 

HAMILTON WATCH COMPANY 

HANCOCK MANUFACTURING COMPANY 

HANDY & HARMAN 

HANNIFIN CORPORATION 

HANSON-VAN WINKLE-MUNNING 


. HAMILTON, OHIO 
LANCASTER, PA. 
JACKSON, MICH. 
NEW YORK, N.Y. 

DES PLAINES, ILL. 


COMPANY MATAWAN, N.J. 
HARDY MANUFACTURING 
CORPORATION PENDLETON, IND. 


HARNISCHFEGER CORPORATION MILWAUKEE, WIS. 
HARRINGTON & RICHARDSON, INC. WORCESTER, MASS, 
HARRIS FOUNDRY & MACHINE COMPANY CORDELE, GA. 
HARRIS-SEYBOLD COMPANY CLEVELAND, OHIO 
HARRISBURG STEEL CORPORATION HARRISBURG, PA. 
HARSHAW CHEMICAL COMPANY CLEVELAND, OHIO 
HART & COOLEY MANUFACTURING 

COMPANY . 
HART METAL PRODUCTS CORPORATION 
HARVEY MACHINE COMPANY 
HAYS MANUFACTURING COMPANY 
HECKETHORN MANUFACTURING & SUPPLY 

COMPANY LITTLETON, COLO, 
HEIL COMPANY . ° MILWAUKEE, WIS. 
HEINEMANN ELECTRIC COMPANY TRENTON, N.J. 
HEINTZ MANUFACTURING COMPANY, PHILADELPHIA, PA. 
HENDRICK MANUFACTURING 

COMPANY . . CARBONDALE, PA, 
HENRY & WRIGHT DIV., EMHART MANUFACTURING 

COMPANY HARTFORD, CONN, 
HEPPENSTALL COMPANY PITTSBURGH, PA. 
HERCULES MOTORS CORPORATION CANTON, OHIO 
HERCULES POWDER COMPANY WILMINGTON, DEL. 
HESSE EASTERN CORPORATION ° CAMBRIDGE, MASS, 
HEYDEN CHEMICAL CORPORATION NEW YORK, N.Y. 
HEYL & PATTERSON, INC, PITTSBURGH, PA. 
HEYWOOD WAKEFIELD COMPANY . GARDNER, MASS. 
HICKS & SON COMPANY, S. D. . BOSTON, MASS. 
HIGGINS, INC. NEW ORLEANS, LA. 
HIGH SPEED HAMMER COMPANY ROCHESTER, N.Y. 
HIGH STANDARD MANUFACTURING 

CORPORATION 4 ° - «+ « HAMDEN, CONN, 
HILLER HELICOPTERS PALO ALTO, CALIF. 


HOLLAND, MICH. 
ELKHART, IND. 
TORRANCE, CALIP. 
ERIE, PA. 


HI-Q DIVISION, AEROVOX CORPORATION OLEAN, N.Y. 
HOBART BROTHERS COMPANY . TROY, OHIO 
HOBART MANUFACTURING COMPANY TROY, OHIO 


HOE & CO., INC., R. NEW YORK, N.Y. 
HOEGANAES SPONGE IRON 

CORPORATION NEW YORK, N.Y. 
HOFFMAN LABORATORIES, INC. - LOS ANGELES, CALIF. 
HOFMANN & COMPANY, ALFRED WEST NEW YORK, N.f. 
HOHWIELER RUBBER COMPANY MORRISVILLE, PA. 
HOLDEN COMPANY, A. F. . ° ° DETROIT, MICH. 
HOLLAND HITCH COMPANY ° ° HOLLAND, MICH. 
HOLLINGSHEAD CORPORATION, R. M. . CAMDEN, N.j. 


























HOLLOW BORING CORPORATION. 
HOLO-KROME SCREW CORPORATION . ELMWOOD, CONN. 
HOMAN & COMPANY o° et CINCINNATI, OHIO 
HOOSIER TARPAULIN & CANVAS GOODS 

COMPANY ° ee « « .«  « INDIANAPOLIS, IND. 
HOOVER COMPANY. ... NORTH CANTON, OHIO 
HORROCKS-IBBOTSON COMPANY . ... UTICA, N.Y. 
eee ae) sce aS Ok ks CHICAGO, ILL. 
HOUDAILLE-HERSHEY CORPORATION . DETROIT, MICH. 
HOUGH COMPANY, FRANK G. . . LIBERTYVILLE, ILL. 
HOUGHTON & COMPANY, E. F. - PHILADELPHIA, PA. 
HUBENY BROTHERS, INC. . . . . ROSELLE, N.J. 
HUDSON MOTOR CAR COMPANY - « DETROIT, MICH. 
HUDSON SHARP MACHINE COMPANY . GREEN BAY, WIS. 
HUGHES AIRCRAFT COMPANY . CULVER CITY, CALIF. 
HUGHES TOOL COMPANY ... HOUSTON, TEX. 
HUNTER DOUGLAS CORPORATION . RIVERSIDE, CALIF. 
HUNTER SPRING COMPANY ° LANSDALE, PA. 
HUPP CORPORATION . . . . CLEVELAND, OHIO 
HURD LOCK & MANUFACTURING 

COMPANY ‘ 
HUSSEY & COMPANY, C. G., DIVISION OF 

COPPER RANGE COMPANY PITTSBURGH, PA. 
HUSSMANN REFRIGERATOR COMPANY ST. LOUIS, MO. 
HYATT BEARINGS DIVISION, GMC . HARRISON, N.J. 
HYCON MANUFACTURING COMPANY PASADENA, CALIF. 
HYDRAULIC PRESS MANUFACTURING 

COMPANY ° MOUNT GILEAD, OHIO 
HYDROPRESS, INC. NEW YORK, N.Y. 


WORCESTER, MASS. 


DETROIT, MICH. 


SYCAMORE, ILL. 
CHICAGO, ILL. 


IDEAL INDUSTRIES, INC. ... , .% 
ILLINOIS GEAR & MACHINE COMPANY 
INDEPENDENT LOCK COMPANY FITCHBURG, MASS. 
INDIANA GEAR WORKS, INC. INDIANAPOLIS, IND. 
INDUSTRIAL FILTER & PUMP MANUFACTURING 

COMPANY a a y TH¥24) CHICAGO, ILL. 
INDUSTRIAL TOOL & MACHINE 


COMPANY GEORGIAVILLE, R.I. 
INDUSTRIAL WIRE CLOTH PRODUCTS 
CORPORATION ° ° ° WAYNE, MICH. 


BIRMINGHAM, ALA. 
BRISTOL, CONN. 
DAYTON, OHIU 
CHICAGO, ILL. 
MILWAUKEE, WIS. 


INGALLS IRON WORKS COMPANY 
INGRAHAM COMPANY, E. 
INLAND MANUFACTURING DIV., GMC 
INLAND STEEL COMPANY 
INLAND STEEL PRODUCTS COMPANY 
INMAN MANUFACTURING COMPANY . AMSTERDAM, N.Y. 
INTER-COASTAL PAINT CORP. EAST ST. LOUIS, ILL. 
INTERNATIONAL BUSINESS MACHINES 
CORPORATION NEW YORK, N.Y. 
INTERNATIONAL HARVESTER COMPANY CHICAGO, ILL. 
INTERNATIONAL NICKEL COMPANY, HUNTINGTON, W.VA. 
INTERNATIONAL PROJECTOR 
CORPORATION . 
INTERNATIONAL SILVER COMPANY 
IONIA MANUFACTURING COMPANY ° 
ITHACA GUN COMPANY ° . 


BLOOMFIELD, N.J. 
MERIDEN, CONN. 
IONIA, MICH. 
ITHACA, N.Y. 


JACKES-EVANS MANUFACTURING 
COMPANY ° ° ° . 


° ST. LOUIS, MO, 
JACKSON AND CHURCH COMPANY . 


SAGINAW, MICH. 
DETROIT, MICH. 
PHILADELPHIA, PA. 


JACOBS COMPANY, F. L. so. SN 
JANNEY CYLINDER COMPANY ... 


Honor Roll of Industrial Preparedness 


{35} 


LANSING, MICH. 
CHICAGO, ILL. 
WASHINGTON, PA. 
JOHNS-MANVILLE SALES CORPORATION, NEW YORK, N.Y. 


JARVIS ENGINEERING WORKS... 
JERNBERG FORGINGS COMPANY . 
JESSOP STEEL COMPANY. YS 
JOHNSON GAGE COMPANY BLOOMFIELD, CONN. 
JOHNSON SERVICE COMPANY MILWAUKEE, WIS. 
JOHNSTON, INC., HERRICK L. COLUMBUS, OHIO 
JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 
JONES & LAUGHLIN STEEL 
CORPORATION 
JOY MANUFACTURING COMPANY 


PITTSBURGH, PA. 
PITTSBURGH, PA. 


KABLE PRINTING COMPANY ° - MOUNT MORRIS, ILL. 
KAHN ASSOCIATED ARCHITECTS & ENGINEERS, 

INC., ALBERT ° DETROIT, MICH. 
KAISER COMPANY, HENRY I. ° . OAKLAND, CALIF. 
KAISER METAL PRODUCTS, INC. BRISTOL, PA. 
KAISER STEEL CORPORATION . OAKLAND, CALIF. 
KAYDON ENGINEERING 

CORPORATION 
KEARFOTT COMPANY 
KEARNEY & TRECKER CORPORATION WEST ALLIS, WIS. 
KEEBLE ASSOCIATES, INC., EDWIN A., NASHVILLE, TENN, 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND, MD. 
KELSEY-HAYES WHEEL COMPANY DETROIT, MICH. 
KENNAMETAL, INC. ° . ° LATROBE, PA. 
KENNEDY-VAN SAUN MANUFACTURING & 

ENGINEERING COMPANY 
KENT-MOORE ORGANIZATION, INC. 
KENWORTH MOTOR TRUCK CORP. . 
KEUFFEL & ESSER COMPANY 
KEYSTONE MANUFACTURING 

COMPANY 
KIDDE & COMPANY, WALTER 
KILGORE, INC. . ° ° 
KING POWDER COMPANY 
KING-SEELEY CORPORATION 
KNAPP-MONARCH COMPANY 
KNOX METAL PRODUCTS, INC. 
KOEHRING COMPANY MILWAUKEE, WIS. 
KOHLER COMPANY KOHLER, WIS. 
KOLLSMAN INSTRUMENT CORPORATION ELMHURST, N.Y. 
KOPPERS COMPANY PITTSBURGH, PA. 
KOVEN & BROTHER, INC., L. O. JERSEY CITY, N.j. 
KWIKSET LOCKS, INC. ANAHEIM, CALIF. 
KYSOR HEATER COMPANY CADILLAC, MICH, 


MUSKEGON, MICH. 
LITTLE FALLS, N.J. 


DANVILLE, PA. 
DETROIT, MICH. 
SEATTLE, WASH. 

HOBOKEN, N.jJ. 


BOSTON, MASS. 
BELLEVILLE, N.jJ. 
WESTERVILLE, OHIO 
CINCINNATI, OHIO 
ANN ARBOR, MICH. 
ST. LOUIS, MO. 
THOMSON, GA, 


ST. LOUIS, MO. 
SYRACUSE, N.Y. 
NEW BRITAIN, CONN, 
MORTON, PA. 


LACLEDE STEEL COMPANY . 
LAMSON CORPORATION 
LANDERS FRARY & CLARK 
LANSDOWNE STEEL & IRON COMPANY. 
LANSING DROP FORGE COMPANY LANSING, MICH. 
LAPOINTE MACHINE TOOL COMPANY HUDSON, MASS. 
LEAR, INCORPORATED GRAND RAPIDS, MICH. 
LEBANON STEEL FOUNDRY LEBANON, PA. 
LE BUS ROTARY TOOL WORKS, INC. LONGVIEW, TEX. 
LEE TIRE & RUBBER COMPANY OF 
NEW YORK, INC. ‘ . 
LEECE-NEVILLE COMPANY . ° 
LEEDS & NORTHRUP COMPANY 
LEHIGH FOUNDRIES, INC. . 
LEMPCO PRODUCTS, INC. . . . . 


CONSHOHOCKEN, PA. 
CLEVELAND, OHIO 
PHILADELPHIA, PA, 
EASTON, PA. 
BEDFORD, OHIO 
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LENNOX FURNACE COMPANY .. . 
LETOURNEAU, INC.,R.G. . . . 
LIBBEY-OWENS-FORD GLASS COMPANY 
LIEBERKNECHT, INC., KARL . . . 
LIGGETT SUPPLY & EQUIPMENT 

COMPANY, INC. . . . « -« ELKHART, IND. 
LIGON BROTHERS . . . . «. « DETROIT, MICH. 
LINCOLN ELECTRIC COMPANY . CLEVELAND, OHIO 
LINCOLN ENGINEERING COMPANY ST. LOUIS, MO. 
LINK AVIATION, INC. BINGHAMTON, N.Y. 
LINE-BELT COMPANY . CHICAGO, ILL. 
LION MANUFACTURING CORPORATION . CHICAGO, ILL. 
LIPE-ROLLWAY CORPORATION. . . SYRACUSE, N.Y. 
LITTLE, INC., ARTHUR D. . . . CAMBRIDGE, MASS. 
LOCKHEED AIRCRAFT CORPORATION . BURBANK, CALIF. 
LOFSTRAND COMPANY . ROCKVILLE, MD. 
LOFTUS ENGINEERING CORPORATION . PITTSBURGH, PA. 
LONE STAR STEEL COMPANY DALLAS, TEX. 
LONGREN AIRCRAFT COMPANY TORRANCE, CALIF. 
LORRILLARD COMPANY, P. . - NEW YORK, N.Y. 
L-R HEAT TREATING COMPANY NEWARK, N.j. 
LUKENS STEEL COMPANY COATESVILLE, PA. 
LUMMUS COMPANY “er . NEW YORK, N.Y. 
LUX CLOCK MANUFACTURING CO. WATERBURY, CONN. 
LYCOMING-SPENCER DIVISION, AVCO 

MANUFACTURING CORPORATION WILLIAMSPORT, PA. 
LYNCHBURG FOUNDRY COMPANY LYNCHBURG, VA. 


COLUMBUS, OHIO 
. LONGVIEW, TEX. 
TOLEDO, OHIO 
. READING, PA. 


LYON, INCORPORATED. . . . . DETROIT, MICH. 


MACK MANUFACTURING CORPORATION NEW YORK, N.Y. 
MACK MOLDING COMPANY, INC. . . . WAYNE, N.J. 
MACKINTOSH-HEMPHILL COMPANY PITTSBURGH, PA. 
MADISON-KIPP CORPORATION . MADISON, WIS. 
MAGNAFLUX CORPORATION CHICAGO, ILL. 
MAGNAVOX COMPANY FORT WAYNE, IND. 
MAGNETIC METALS COMPANY . CAMDEN, N.jJ. 
MAHON COMPANY, R. C. DETROIT, MICH. 
MALL TOOL COMPANY . . .. . CHICAGO, ILL. 
MANSFIELD TIRE & RUBBER COMPANY, MANSFIELD, OHIO 
MANUFACTURERS ENGINEERING 
CORPORATION 
MANUFACTURERS NATIONAL BANK OF 
a 
MARKEM MACHINE COMPANY . . . 
MARLBORO WIRE GOODS COMPANY 
MARLIN FIREARMS COMPANY 
MARLIN-ROCKWELL CORPORATION JAMESTOWN, N.Y. 
MARMON-HERRINGTON COMPANY . INDIANAPOLIS, IND. 
MARSHALL STEEL COMPANY . . . LAGRANGE, ILL. 
MARTIN COMPANY, GLENN L. BALTIMORE, MD. 
MARTIN IRON WORKS . ... . RENO, NEV. 
MARTIN*PARRY CORPORATION WASHINGTON, D.C. 
MASCO SCREW PRODUCTS COMPANY DEARBORN, MICH. 
MASON & HANGER COMPANY . NEW YORK, N.Y. 
MASON COMPANY, L. BE. HYDE PARK, MASS. 
MASSEY-HARRIS-FERGUSON, INC. RACINE, WIS. 
MASSMAN CONSTRUCTION CO. KANSAS CITY, MO. 
MASTER BUILDERS COMPANY CLEVELAND, OHIO 
MATHEWS CONVEYOR COMPANY ELLWOOD CITY, PA. 
MATHEWSON TOOL COMPANY . WEST HAVEN, CONN. 
MATTATUCK MANUFACTURING 
ee oY oe 


DETROIT, MICH. 


DETROIT, MICH. 
KEENE, N.H. 
MARLBORO, MASS. 
NEW HAVEN, CONN. 


WATERBURY, CONN. 


MAXSON CORPORATION, W. L. + « NEW YORK, N.Y. 
MAYTAG COMPANY. . . . . . NEWTON, IOWA 
MCCONWAY & TORLEY CORPORATION PITTSBURGH, PA. 
MCCORD CORPORATION - « «+  « DETROIT, MICH. 
MCGLYNN HAYS INDUSTRIES, INC, - BELLEVILLE, N.j. 
MCGRAW ELECTRIC COMPANY. .. . CHICAGO, ILL. 
MCINERNEY SPRING & WIRE CO. GRAND RAPIDS, MICH. 
MCKAY COMPANY . . . . . PITTSBURGH, PA. 
MCKIERNAN-TERRY CORPORATION - HARRISON, N.j. 
MCLOUTH STEEL CORPORATION . . DETROIT, MICH. 
MCQUAY-NORRIS MANUFACTURING 

COMPANY . w . ST. LOUIS, MO. 
MECHANICAL HANDLING 5 SYSTEMS, INC. DETROIT, MICH. 
MEDART COMPANY. ... $< ST. LOUIS, MO. 
MELCHOIR, ARMSTRONG, DESSAU COMPANY 

OF DELAWARE, INC... . . . . RIDGEFIELD, N.j. 
MELLING FORGING COMPANY . . . LANSING, MICH. 
MERGENTHALER LINOTYPE COMPANY . NEW YORK, N.Y. 
MERZ ENGINEERING, INC. . . . INDIANAPOLIS, IND. 
MESTA MACHINE COMPANY - «  « PITTSBURGH, PA. 
METAL AUTO PARTS COMPANY INDIANAPOLIS, IND. 
METAL SPECIALTY COMPANY CINCINNATI, OHIO 
METALS DISINTEGRATING COMPANY . ELIZABETH, N.j. 
METROPOLITAN BODY COMPANY . BRIDGEPORT, CONN. 
MEYER MANUFACTURING COMPANY, 

GEO.jJ. . . ~ ~~ « CUDAHY, WIS. 
MICA INSULATOR COMPANY . . SCHENECTADY, N.Y. 
MICHIGAN CONSOLIDATED GAS COMPANY, DETROIT, MICH. 
MICHIGAN STEEL TUBE PRODUCTS 

COMPANY . DETROIT, MICH. 
MICROMATIC HONE CORPORATION - DETROIT, MICH. 
MIDVALE COMPANY - « «+  « PHILADELPHIA, PA. 
MIDWAY COMPANY . . NEWARK, N.jJ. 
MID-WEST ABRASIVE COMPANY - « OWOSSO, MICH. 
MIDWEST PIPING COMPANY - « « ST. LOUIS, MO. 
MILCO UNDERGARMENT COMPANY . BLOOMSBURG, PA. 
MILLER MANUFACTURING COMPANY . DETROIT, MICH. 
MILLER PRINTING MACHINERY 

COMPANY ae . PITTSBURGH, PA. 
MILLS INDUSTRIES, INCORPORATED CHICAGO, ILL. 
MINIATURE PRECISION BEARINGS, INC. . KEENE, N.H. 
MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY ia | « MINNEAPOLIS, MINN. 
MINNEAPO!.IS-MOLINE COMPANY . MINNEAPOLIS, MINN. 
MISSION APPLIANCE CORPORATION WHITTIER, CALIF. 
MISSISSIPPI RIVER FUEL CORPORATION ST. LOUIS, MO. 
MISSISSIPPI VALLEY BARGE LINE 

COMPANY ° ° 
MITCHELL COMPANY, JOHN E. DALLAS, TEX. 
MODINE MANUFACTURING COMPANY RACINE, WIS. 
MONARCH ALUMINUM MPG. COMPANY, CLEVELAND, OHIO 
MONARCH GOVERNOR COMPANY DETROIT, MICH. 
MONARCH MARKING SYSTEM COMPANY DAYTON, OHIO 
MONARCH RUBBER COMPANY . HARTVILLE, OHIO 
MONROE AUTO EQUIPMENT COMPANY MONROE, MICH. 
MONROE CALCULATING MACHINE COMPANY, ORANGE, N.J. 
MONTPELIER MANUFACTURING CO. MONTPELIER, OHIO 
MOORE DROP FORGING COMPANY SPRINGFIELD, MASS. 
MOORE ENAMELING & MANUFACTURING 

COMPANY “oa . W. LAFAYETTE, OHIO 
MOORLANE COMPANY . . . =. « TULSA, OKLA. 
MORAINE PRODUCTS DIVISION, GMC DAYTON, OHIO 


ST. LOUIS, MO, 
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MOREY MACHINERY COMPANY . . ASTORIA, N.Y. 
MORGAN CONSTRUCTION COMPANY WORCESTER, MASS. 
MORGAN ENGINEERING COMPANY . . ALLIANCE, OHIO 
MORRISON STEEL PRODUCTS, INC. . BUFFALO, N.Y. 
MORSE-SMITH-MORSE COMPANY . WATERTOWN, MASS. 
MOSLER LOCK COMPANY . . . COVINGTON, KY. 
MOSLER SAFE COMPANY . . . HAMILTON, OHIO 
MOTOR PRODUCTS CORPORATION . DETROIT, MICH. 
MOTOR WHEEL CORPORATION . LANSING, MICH. 
ee eee ae CHICAGO, ILL. 
MOTTER’S SONS, GEO.F. . . . YORK, PA. 
MUELLER COMPANY » DECATUR, ILL. 
MUELLER BRASS COMPANY. PORT HURON, MICH. 
MULLINS MANUFACTURING CORPORATION SALEM, OHIO 
MUNCIE GEAR WORKS, INC. . . . MUNCIE, IND. 
MURRAY MANUFACTURING CORP. . NEW YORK, N.Y. 
MURRAY OHIO MANUFACTURING 
COMPANY 
MYSTIK ADHESIVE PRODUCTS . 


CLEVELAND, OHIO 
CHICAGO, ILL. 


NAGEL-~CHASE MANUFACTURING COMPANY, CHICAGO, ILL. 
NARROW FABRIC COMPANY ° - READING, PA. 
NASH ENGINEERING 

COMPANY ° SOUTH NORWALK, CONN, 
NASH-KELVINATOR CORPORATION - DETROIT, MICH. 
NATIONAL ACME COMPANY CLEVELAND, OHIO 
NATIONAL AUTOMOTIVE FIBERS, INC. DETROIT, MICH. 
NATIONAL BANK OF DETROIT . . . DETROIT, MICH. 
NATIONAL BROACH & MACHINE 

COMPANY 
NATIONAL CAN CORPORATION 
NATIONAL CASH REGISTER COMPANY . 
NATIONAL FIREWORKS ORDNANCE 

CORPORATION . . WEST HANOVER, MASS. 
NATIONAL GYPSUM COMPANY . BUFFALO, N.Y. 
NATIONAL MACHINE PRODUCTS CO. UTICA, MICH, 
NATIONAL MACHINERY COMPANY . TIFFIN, OHIO 
NATIONAL MALLEABLE & STEEL CASTINGS 

COMPANY CLEVELAND, OHIO 
NATIONAL PNEUMATIC COMPANY . BOSTON, MASS. 
NATIONAL POWDER COMPANY ELDRED, PA. 
NATIONAL PRESTO INDUSTRIES - EAU CLAIRE, WIS. 
NATIONAL RADIATOR COMPANY JOHNSTOWN, PA. 
NATIONAL REJECTORS, INC. ST. LOUIS, MO. 
NATIONAL RESEARCH CORPORATION CAMBRIDGE, MASS. 
NATIONAL ROLL & FOUNDRY COMPANY AVONMORE, PA. 
NATIONAL SCREW & MANUFACTURING 

COMPANY CLEVELAND, OHIO 
NATIONAL SUPPLY COMPANY . . . PITTSBURGH, PA. 
NATIONAL TOOL SALVAGE COMPANY . DETROIT, MICH. 
NATIONAL TUBE DIVISION, UNITED STATES 

STEEL CORPORATION PITTSBURGH, PA. 
NATIONAL VENDORS, INC. . ST. LOUIS, MO, 
NEAPCO PRODUCTS, INC. POTTSTOWN, PA. 
NESCO, INC. "A an MILWAUKEE, WIS. 
NEVILLE CHEMICAL COMPANY PITTSBURGH, PA. 
NEW BRITAIN MACHINE COMPANY NEW BRITAIN, CONN, 
NEW DEPARTURE DIVISION, GMC BRISTOL, CONN. 
NEW HAMPSHIRE BALL BEARINGS, 

INC. . ip lve PETERBOROUGH, N.H. 
NEW HAVEN CLOCK AND WATCH 

COMPANY 


DETROIT, MICH, 
CHICAGO, ILL. 
DAYTON, OHIO 


NEW HAVEN, CONN, 
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NEW PROCESS GEAR CORPORATION . SYRACUSE, N.Y. 
NEW YORK AIR BRAKE COMPANY . NEW YORK, N.Y. 
NEWARK STOVE COMPANY . NEWARK, OHIO 
NEWTON-NEW HAVEN COMPANY . WEST HAVEN, CONN. 
NIAGARA BLOWER COMPANY NEW YORK, N.Y. 
NORDBERG MANUFACTURING CO. MILWAUKEE, WIS. 
NORMA-HOFFMANN BEARINGS CORP. STAMPORD, CONN. 
NORQUIST PRODUCTS, INC. = JAMESTOWN, N.Y. 
NORRIS, MANUFACTURER, INC., W.C. . TULSA, OKLA. 
NORRIS-THERMADOR CORPORATION, LOS ANGELES, CALIF. 
NORTH AMERICAN AVIATION . LOS ANGELES, CALIF. 
NORTHERN ORDNANCE INCORPORATED 
MINNEAPOLIS, MINN. 

NORTHFIELD FOUNDRY & MACHINE 

COMPANY ° NORTHFIELD, MINN, 
NORTHROP AIRCRAFT, INC., ANAHEIM 

DIVISION. . . «© « « 
NORTHWEST AUTOMATIC PRODUCTS 

CORPORATION... 
NORTON COMPANY . 


. ANAHEIM, CALIF. 


MINNEAPOLIS, MINN. 
WORCESTER, MASS. 
OAKITE PRODUCTS, INC. NEW YORK, N.Y. 
OHIO RUBBER COMPANY WILLOUGHBY, OHIO 
OHIO STEEL FOUNDRY COMPANY . . . LIMA, OHIO 
OILGEAR COMPANY SS MILWAUKEE, WIS. 
OILJAK MANUFACTURING COMPANY MONTCLAIR, N.J. 
O’KEEFE & MERRITT COMPANY LOS ANGELES, CALIP. 
OLDSMOBILE DIVISION, GMC LANSING, MICH. 
OLIN MATHIESON CHEMICAL 
CORPORATION 
OLIN MATHIESON CHEMICAL 
CORPORATION 
OLIVER CORPORATION . 
OLOFSSON CORPORATION 
OLSEN MANUFACTURING COMPANY, 
SAMUEL _ 
ONEIDALTD. . . . 
ONONDAGA POTTERY COMPANY 
ONSRUD MACHINE WORKS, INC. 
OPTICAL GAGING PRODUCTS, INC. 
OTIS ELEVATOR COMPANY . 
OWENS-CORNING FIBERGLAS 
CORPORATION 


BALTIMORE, MD. 


NEW YORK, N.Y. 
CHICAGO, ILL. 
LANSING, MICH. 


CHICAGO, ILL. 
ONEIDA, N.Y. 
SYRACUSE, N.Y. 
CHICAGO, ILL. 

. ROCHESTER, N.Y. 
NEW YORK, N.Y. 


WASHINGTON, D.C. 


PACE CORPORATION BASE LINE, MICH. 
PACIFIC CAR AND FOUNDRY COMPANY RENTON, WASH. 
PACKARD ELECTRIC DIVISION, GMC WARREN, OHIO 
PACKARD MOTOR CAR COMPANY DETROIT, MICH. 
PANTEX MANUFACTURING CORP. PAWTUCKET, R.I. 
PARISH PRESSED STEEL COMPANY READING, PA, 
PARKE THOMPSON ASSOCIATES KIRKWOOD, MO. 
PARKER APPLIANCE COMPANY CLEVELAND, OHIO 
PARKER PEN COMPANY. JANESVILLE, WIS. 
PARKER RUST PROOF COMPANY DETROIT, MICH, 
PASS & SEYMOUR, INC.. SYRACUSE, N.Y. 
PECO PLANT, JOHN BEAN DIVISION, FOOD 

MACHINERY AND CHEMICAL 

CORPORATION 
PEERLESS OF AMERICA, INC, 
PEMCO CORPORATION 
PENNSYLVANIA OPTICAL COMPANY 
PENNSYLVANIA PAPYRUS CORP. 


PHILADELPHIA, PA, 
CHICAGO, ILL. 
BALTIMORE, MD. 
READING, PA. 
PHILADELPHIA, PA. 
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PENNSYLVANIA SALT MANUPACTURING REVERE CORPORATION OF AMERICA, 

COMPANY . . . . . . PHILADELPHIA, PA. INC. . + + «+ +  « WALLINGFORD, CONN, 
PERFECTION STEEL BODY COMPANY . GALION, OHIO REYNOLDS METALS COMPANY . . . RICHMOND, VA. 
PERFEX CORPORATION . . . MILWAUKEE, WIS. RHEEM MANUFACTURING COMPANY . NEW YORK, N.Y. 
PHELPS DODGE COPPER PRODUCTS RICHARDS-WILCOX MANUFACTURING 

CORPORATION . . . «  « NEW YORK, N.Y. COMPANY . . . . AURORA, ILL. 
PHILADELPHIA BRONZE & BRASS RICHFIELD OIL CORPORATION . . LOS ANGELES, CALIF. 

CORPORATION . . . . . PHILADELPHIA, PA. RICHMOND ENGINEERING COMPNY A. RICHMOND, VA. 
PHILCO CORPORATION. . . . PHILADELPHIA, PA. RICHMOND SCREW ANCHOR 
PHOENIX BRIDGE COMPANY . . PHOENIXVILLE, PA. COMPANY . . . .  . NEW YORK, N.Y. 
PIASECKI HELICOPTER CORPORATION . MORTON, PA. RIVERSIDE FOUNDRY, INC. . . BETTENDORF, IOWA 
PICKANDS MATHER & COMPANY . CLEVELAND, OHIO RIVERSIDE METAL COMPANY . . . RIVERSIDE, N.J. 
PIERCE GOVERNOR COMPANY, INC. . ANDERSON, IND. ROBBINS TIRE & RUBBER COMPANY . TUSCUMBIA, ALA. 
PITNEY-BOWES, INC. . . . . STAMFORD, CONN. ROBERTSHAW-FULTON CONTROLS 
PITTSBURGH CONSOLIDATION COAL COMPANY . . . «  « GREENSBURG, PA. 

COMPANY ... . . . PITTSBURGH, PA. ROBERTSON COMPANY, H. H. . . . PITTSBURGH, PA. 
PITTSBURGH FORGINGS COMPANY . . CORAOPOLIS, PA. ROBINSON CLAY PRODUCTS 
PITTSBURGH PLATE GLASS COMPANY . PITTSBURGH, PA. COMPANY . . . .  . AKRON, OHIO 
PITTSBURGH STEEL FOUNDRY ROCHESTER PRODUCTS DIVISION, GMC, ROCHESTER, N.Y. 

CORPORATION . . . . . . PITTSBURGH, PA. ROCKWELL MANUFACTURING 
PITTSBURGH TUBE COMPANY . . . PITTSBURGH, PA. COMPANY . . . «  « PITTSBURGH, PA. 
PLUME & ATWOOD MANUFACTURING ROCKWOOD SPRINKLER COMPANY WORCESTER, MASS. 

COMPANY . . . . WATERBURY, CONN. ROHM & HAAS COMPANY . . . PHILADELPHIA, PA. 
PLYMOUTH MOTOR CORPORATION . DETROIT, MICH. RONSON ART METAL WORKS, INC. . NEWARK, N.J. 
POLORON PRODUCTS, INC.. . | NEW ROCHELLE, N.Y. ROPER CORPORATION, GEORGE D.. . ROCKFORD, ILL. 
PONTIAC MOTOR DIVISION, GMC . . PONTIAC, MICH. ROSS GEAR AND TOOL COMPANY . _—_ LAFAYETTE, IND. 
PORCELAIN METALS CORPORATION . LOUISVILLE, KY. ROSS-MEEHAN FOUNDRIES . CHATTANOOGA, TENN. 
PORTER COMPANY, H.K. . . . . PITTSBURGH, PA. ROTARY ELECTRIC STEEL COMPANY . DETROIT, MICH. 
PORTLAND FORGE & FOUNDRY ROY, INC.,ROSS . . . + « DETROIT, MICH. 

COMPANY . . . . PORTLAND, IND. ROYAL TYPRWRITER COMPANY . HARTFORD, CONN. 
PRATT & WHITNEY DIVISION, NILES- ROYLYN INCORPORATED . . . GLENDALE, CALIF. 

BEMENT-POND COMPANY . WEST HARTFORD, CONN. RUDEL MACHINERY COMPANY. . . NEW YORK, N.Y. 
PRECISION CASTINGS COMPANY . . SYRACUSE, N.Y. RUDISILL FOUNDRY COMPANY . . ANNISTON, ALA. 
PROCTER & GAMBLE COMPANY . CINCINNATI, OHIO RULON COMPANY . . . . . « CHICAGO, ILL. 
PROCTOR ELECTRIC COMPANY. . PHILADELPHIA, PA. RYCO ENGINEERING, INC. . . . . DETROIT, MICH. 
PULLMAN-STANDARD CAR MANUPACTURING RYERSON & HAYNES, INC.. . . . JACKSON, MICH, 

COMPANY . . . . . . ~. CHICAGO, ILL. 
PYLE-NATIONAL COMPANY . . . CHICAGO, ILL, $ & § CORRUGATED PAPER MACHINERY 
COMPANY . . . . . . .« BROOKLYN, N.Y. 
RAILWAY SPECIALTIES CORPORATION . BRISTOL, PA. SACO-LOWELL SHOPS . . . . . BOSTON, MASS. 
RANDALL COMPANY . . . . CINCINNATI, OHIO SAESTEELS. . . . « CLEVELAND, OHIO 
RAY OIL BURNER COMPANY . SAN FRANCISCO, CALIF. SAGINAW MALLEABLE IRON DIVISION, 
RAYTHEON MANUFACTURING ee eis « . «  « SAGINAW, MICH. 
COMPANY . . . .  . WALTHAM, MASS. SAGINAW STEERING GEAR DIVISION, 
RCA VICTOR DIVISION, RADIO CORPORATION omc . . ... . . « . SAGINAW, MICH. 
OF AMERICA. . . . . . . CAMDEN, NJ. SAINTE CLAIRE TOOL COMPANY . . DETROIT, MICH. 
REACTION MOTORS, INC. . . . . ROCKAWAY, N.jJ. ST. LOUIS CAR COMPANY . . . . ST. LOUIS, MO. 
READING BATTERIES, INC.. . . . READING, PA. ST. REGIS PAPER COMPANY . . . NEW YORK, N.Y. 
READING COMPANY . . . . PHILADELPHIA, PA. SALEM-BROSIUS, INC. . . . . . « SALEM, OHIO 
RED ARROW ELECTRONICS SALEM TOOL COMPANY ° ° ° ° . SALEM, OHIO 
CORPORATION . . . .  . BELLEVILLE, N.J. SAMPSEL TIME CONTROL, INC. . SPRING VALLEY, ILL. 
RED LION CABINET COMPANY, REDCO TOOL SANDERSON & PORTER NEW YORE, N.Y. 
DIVISION. . . . . « « « RED LION, PA. SANDIA CORPORATION. . . ALBUQUERQUE, N.MEX. 
SANDPAPER, INC. . . . . . ROCKLAND, MASS. 





REEVES INSTRUMENT CORPORATION . NEW YORK, N.Y. 













REGAL WARE, INC.. . . . . KEWASKUM, WIS. SANDY BELL GROW & SGASS 
REGINA CORPORATION. . . . . RAHWAY, N.J. 1 anh 2 ee 
SARGENT & GREENLEAF, INC. . . . ROCHESTER, N.Y. 
REMINGTON ARMS COMPANY . . BRIDGEPORT, CONN. caveen ae Gpneenamen . ww Cis: RN. RE. 
REMINGTON RAND INC. . . . STAMPORD, CONN. SAWHILL TUBULAR PRODUCTS, INC. . . SHARON, PA. 
REO MOTORS, INC... . . - « LANSING, MICH. SCAIFE COMPANY . . . . .  . PITTSBURGH, PA. 
REPUBLIC STEEL CORPORATION ” CLEVELAND, OHIO SCHAIBLE COMPANY a . . " CINCINNATI, OHIO 
REVERE COPPER & BRASS, INC. NEW YORK, N.Y. SCHLAGE LOCK COMPANY . . SAN FRANCISCO, CALIF. 
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SCHLITZ BREWING COMPANY, JOSEPH, MILWAUKEE, WIS. 
SCHLUETER MANUFACTURING COMPANY, ST. LOUIS, MO. 
SCHWEIN ENGINEERING COMPANY. . VAN NUYS, CALIF. 
SCHWITZER-CUMMINS COMPANY INDIANAPOLIS, IND. 
SCOVILL MANUFACTURING COMPANY, WATERBURY, CONN. 
SCRIPTO, INC. ee ATLANTA, GA. 
SCULLIN STEEL COMPANY . . . ._ ST. LOUIS, MO, 
SEAMAN MOTORS, INC. MILWAUKEE, WIS. 
SEARS, ROEBUCK AND COMPANY . . CHICAGO, ILL. 
SEEGER REFRIGERATOR COMPANY ST. PAUL, MINN, 
SEIBERLING RUBBER COMPANY . AKRON, OHIO 
Ui. wse .. sts) s EVANSVILLE, IND. 
SESSIONS CLOCK COMPANY . . FORESTVILLE, CONN. 
SEXTON CAN COMPANY .. . EVERETT, MASS. 
SHAFER BEARING CORPORATION DOWNERS GROVE, ILL. 
SHAKEPROOF, INC., DIV., ILLINOIS TOOL 

ne: «) 6 ¢ Sr eeARAN ELGIN, ILL. 
SHARON STEEL CORPORATION. . . SHARON, PA. 
SHEAFFER PEN COMPANY, W. A. FORT MADISON, IOWA 
SHEFFIELD CORPORATION . . DAYTON, OHIO 
SHEFFIELD STEEL DIVISION, ARMCO 

STEEL CORPORATION 
SHELL OIL COMPANY ' 
SHERWIN-WILLIAMS COMPANY 
SILAS MASON COMPANY 
SIMMONS COMPANY NEW YORK, N.Y. 
SIMMONS MACHINE TOOL CORPORATION ALBANY, N.Y. 
SIMONDS SAW & STEEL COMPANY FITCHBURG, MASS. 
SINGER MANUFACTURING COMPANY, ELIZABETHPORT, N.J. 
SKF INDUSTRIES, INC.. . . . PHILADELPHIA, PA. 
SLACK, INC., A. J. : WORCESTER, MASS. 
SLAYMAKER LOCK COMPANY LANCASTER, PA. 
SMITH & CORONA TYPEWRITERS, INC., 

= ; 
SMITH & WESSON, INC. 
SMITH COMPANY, S$. MORGAN 
SMITH COMPANY, T. L. 
SMITH CORPORATION, A. 0. 
SMITH, DRUM & COMPANY 
SNYDER MANUFACTURING 

COMPANY, H.P.. . . LITTLE FALLS, N.Y. 
SNYDER TOOL & ENGINEERING COMPANY, DETROIT, MICH. 
SOCONY-VACUUM OIL COMPANY DETROIT, MICH. 
SOLAR STEEL CORPORATION CLEVELAND, OHIO 
SORENG PRODUCTS CORPORATION SCHILLER PARK, ILL. 
SOUTH BEND LATHE WORKS . SOUTH BEND, IND. 
SOUTHEASTERN METALS 


KANSAS CITY, MO. 

NEW YORK, N.Y. 
CLEVELAND, OHIO 
SHREVEPORT, LA 


SYRACUSE, N.Y. 
SPRINGFIELD, MASS. 
YORK, PA. 
MILWAUKEE, WIS. 
MILWAUKEE, WIS. 
PHILADELPHIA, PA. 


COMPANY NORTH BIRMINGHAM, ALA. 
SOUTHERN COACH MANUFACTURING 
COMPANY EVERGREEN, ALA. 


SOUTHERN NATURAL GAS COMPANY BIRMINGHAM, ALA. 
SOUTHERN STATES EQUIPMENT 
CORPORATION ‘ 
SOUTHWEST STONE COMPANY . 
S-P MANUFACTURING CORPORATION 
SPALDING & BROS., INC., A. G. 
SPARKLER MANUFACTURING 
COMPANY 
SPECIALTIES, INC. ‘ 
SPEED-O-PRINT CORPORATION 
SPENCER CHEMICAL COMPANY 
SPERRY CORPORATION . 


HAMPTON, GA. 

. DALLAS, TEX. 
CLEVELAND, OHIO 
CHICOPEE, MASS. 


. MUNDELEIN, ILL. 
. SYOSSET, N.Y. 
CHICAGO, ILL. 
KANSAS CITY, MO. 
NEW YORK, N.Y. 
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SPERRY GYROSCOPE COMPANY 


GREAT NECK, N.Y. 
SPRAGUE & CARLETON, INC. . . . . KEENE, N.H. 


SPRAGUE ELECTRIC COMPANY . 
SQUARE D COMPANY 
STANDARD BOILER & PLATE IRON 


NORTH ADAMS, MASS. 
DETROIT, MICH. 


COMPANY ° . PITTSBURGH, PA. 
STANDARD COIL PRODUCTS 
COMPANY ° MELROSE PARK, ILL. 


STANDARD CONTAINER, INC. . MONTCLAIR, N.J. 
STANDARD FORGINGS CORPORATION CHICAGO, ILL. 
STANDARD GAGE COMPANY . . POUGHKEEPSIB, N.Y. 
STANDARD OIL COMPANY OF OHIO. . CLEVELAND, OHIO 
STANDARD OIL DEVELOPMENT COMPANY, NEW YORK, N.Y. 
STANDARD PRODUCTS COMPANY DETROIT, MICH, 
STANDARD RAILWAY EQUIPMENT 
MANUFACTURING COMPANY . . 
STANDARD SERVICE TIRE COMPANY, 
Oe . a See ll ere SEATTLE, WASH. 
STANDARD STEEL SPRING DIVISION, ROCKWELL 
SPRING AND AXLE COMPANY CORAPOLIS, PA. 
STANDARD TUBE COMPANY DETROIT, MICH. 
STA-RITE PRODUCTS, INC. DELAVAN, WIS. 
STARLINE INCORPORATED . HARVARD, ILL. 
STEARNS-ROGERS MANUFACTURING 
COMPANY 
STEEL CITY ELECTRIC COMPANY 
STEEL IMPROVEMENT & FORGE CO. 
STEEL PRODUCTS ENGINEERING CO, 
STERLING ENGINEERING COMPANY 
STEWART-WARNER CORPORATION 
STILE-CRAFT MANUFACTURERS, INC. 
STOCKHAM VALVES & FITTINGS 
STOKES MACHINE COMPANY, F. J. 
STOLLE CORPORATION . 
STONE & WEBSTER ENGINEERING 
CORPORATION 
STONER-MUDGE, INC. 
STREETER-AMET COMPANY 
STRELINGER COMPANY, CHAS. A. 
STRONG STEEL FOUNDRY COMPANY 
STUART OIL COMPANY, D. A. 
STUDEBAKER CORPORATION 
SUN ELECTRIC CORPORATION CHICAGO, ILL. 
SUN OIL COMPANY . PHILADELPHIA, PA. 
SUNDSTRAND MACHINE TOOL COMPANY ROCKFORD, ILL. 
SUPER-VENT COMPANY CHICAGO, ILL. 
SUPERIOR COACH CORPORATION LIMA, OHIO 
SUPERIOR STEEL CORPORATION CARNEGIE, PA. 
SUPREME KNITTING MACHINE COMPANY, NEW YORK, N.Y. 
SURFACE COMBUSTION CORPORATION TOLEDO, OHIO 
SVERDRUP & PARCEL, INC. ST. LOUIS, MO. 
SWAN-FINCH OIL CORPORATION NEW YORK, N.Y. 
SWANK, INC ATTLEBORO, MASS. 
SWARD COMPANY, H. A. P INWOOD, N.Y. 
SYLVANIA ELECTRIC PRODUCTS, INC. . NEW YORK, N.Y. 
SYMINGTON-GOULD CORPORATION DEPEW, N.Y. 


CHICAGO, ILL. 


DENVER, COLO. 
PITTSBURGH, PA. 
CLEVELAND, OHIO 
SPRINGFIELD, OHIO 
NEWARK, N.J. 
CHICAGO, ILL. 

ST. LOUIS, MO. 
BIRMINGHAM, ALA. 
PHILADELPHIA, PA. 
CINCINNATI, OHIO 


NEW YORK, N.Y. 
PITTSBURGH, PA. 
CHICAGO, ILL. 
DETROIT, MICH. 
BUFFALO, N.Y. 
CHICAGO, ILL. 
SOUTH BEND, IND. 


TALON, INC. MEADVILLE, PA. 
TAYLOR & GASKIN, INC. DETROIT, MICH. 
TEMCO, INC, NASHVILLE, TENN. 


TENNANT, SONS & COMPANY OF 


NEW YORK, C. NEW YORK, N.Y. 








TENNESSEE COAL & IRON DIVISION, U. S. 

STEEL COMPANY... =. -« FAIRFIELD, ALA. 
TENNESSEE CORPORATION . NEW YORK, N.Y. 
TENNESSEE EASTMAN COMPANY KINGSPORT, TENN. 
TENNEY ENGINEERING, INC. NEWARK, N.J 
TERNSTEDT DIVISION, GMC DETROIT, MICH. 
TERRELL MACHINE COMPANY . CHARLOTTE, N.C. 
TEXAS GULF SULPHUR COMPANY NEW YORK, N.Y. 
TEXAS INSTRUMENTS INCORPORATED DALLAS, TEX. 
TEXTILE MACHINE WORKS READING, PA. 
TEXTILEATHER CORPORATION TOLEDO, OHIO 
THIOKOL CORPORATION TRENTON, N.J. 
THOMAS INDUSTRIES, INC. FORT ATKINSON, WIS. 
THOMAS MACHINE MANUFACTURING 

COMPANY PITTSBURGH, PA. 
THOMPSON PRODUCTS, INC. CLEVELAND, OHIO 
THOR CORPORATION CHICAGO, ILL. 
TIMKEN-DETROIT AXLE DIVISION, ROCKWELL 

SPRING AND AXLE COMPANY DETROIT, MICH. 
TIMKEN ROLLER BEARING COMPANY CANTON, OHIO 
TIMMS SPRING COMPANY ELYRIA, OHIO 
TITAN METAL MANUFACTURING CO. BELLEFONT, PA. 
TITEFLEX, INC. NEWARK, N.jJ. 
TOKHEIM CORPORATION FORT WAYNE, IND. 
TOOL ENGINEERING SERVICE COMPANY, SWEDESBORO, N.]. 
TORRINGTON COMPANY TORRINGTON, CONN. 
TOWER IRON WORKS PROVIDENCE, R.I. 
TOWLE & SON COMPANY . CONSHOHOCKEN, PA. 
TOWNSEND COMPANY NEW BRIGHTON, PA. 
TRACTOMOTIVE CORPORATION DEERFIELD, ILL. 
TRAILMOBILE, INC. . CINCINNATI, OHIO 
TRANSUE & WILLIAMS STEEL FORGING 

CORPORATION 
TREADWELL CONSTRUCTION COMPANY 
TREDEGAR COMPANY 
TRI-CLOVER MACHINE COMPANY 
TRICO PRODUCTS CORPORATION 
TRIFARI, KRUSSMAN & FISHEL, INC. 
TRIPLEX CORPORATION OF AMERICA 
TROJAN POWDER COMPANY 
TUBE REDUCING CORPORATION 
TULSA WINCH DIVISION, VICKERS, INC. 
TURNER BRASS WORKS 
TWIN DISC CLUTCH COMPANY . 

TYSON BEARING CORPORATION 


ALLIANCE, OHIO 
MIDLAND, PA. 
RICHMOND, VA. 
KENOSHA, WIS. 
BUFFALO, N.Y. 
PROVIDENCE, R.1I. 
PUEBLO, COLO. 

. ALLENTOWN, PA. 
WALLINGTON, N.J. 
TULSA, OKLA. 
SYCAMORE, ILL. 
RACINE, WIS. 
MASSILLON, OHIO 


DETROIT, MICH. 
CAMBRIDGE, MASS. 
NEW YORK, N.Y. 


UDYLITE CORPORATION 

ULTRASONIC CORPORATION 
UNDERWOOD CORPORATION 
UNION BAG & PAPER CORPORATION NEW YORK, N.Y. 
UNION CARBIDE AND CARBON CORP, NEW YORK, N.Y. 
UNION METAL MANUFACTURING COMPANY, CANTON, OHIO 
UNITED AIRCRAFT CORPORATION, EAST HARTFORD, CONN. 
UNITED-CARR FASTENER CORP. CAMBRIDGE, MASS. 
UNITED CHROMIUM, INC. NEW YORK, N.Y. 
UNITED ENGINEERING & FOUNDRY CO., PITTSBURGH, PA. 
UNITED METAL BOX COMPANY NEW YORK, N.Y. 


UNITED MOTORS SERVICE DIVISION, GMC, DETROIT, MICH. 

UNITED SHOE MACHINERY CORPORATION, BOSTON, MASS. 

UNITED STATES AIR CONDITIONING 
CORPORATION e.7S TS «ss 


MINNEAPOLIS, MINN, 
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UNITED STATES HOFFMAN MACHINERY 


CORPORATION ° AUBURN, N.Y. 
UNITED STATES HOFFMAN MACHINERY 
CORPORATION NEW YORK, N.Y. 


CHICAGO, ILL. 
LEBANON, IND. 


U. S. INDUSTRIES, INC. 

U. S. MACHINE CORPORATION . 
UNITED STATES PIPE AND FOUNDRY 
COMPANY 6 (4 om 

UNITED STATES RUBBER COMPANY 
UNITED STATES SPRING AND BUMPER 

COMPANY - LOS ANGELES, CALIF. 
UNITED STATES STEEL C CORPORATION PITTSBURGH, PA. 
UNITED STATES STEEL SUPPLY DIVISION, 

UNITED STATES STEEL CORPORATION CHICAGO, ILL. 
UNITED STATES TIME CORPORATION, WATERBURY, CONN. 
UNITED TUBE CORPORATION OF OHIO, CLEVELAND, OHIO 
UNIVERSAL MATCH CORPORATION ° ST. LOUIS, MO. 
UNIVERSAL OIL PRODUCTS COMPANY, DES PLAINES, ILL. 
UNIVERSAL PRODUCTS COMPANY DEARBORN, MICH. 
UNIVERSAL WINDING COMPANY CRANSTON, R.I. 
UTICA CUTLERY COMPANY * « « e« UTICA, N.Y. 
VANDERCOOK & SONS, INC. CHICAGO, ILL. 
VAN DORN IRON WORKS COMPANY CLEVELAND, OHIO 
VAN KEUREN COMPANY WATERTOWN, MASS. 
VAN NORMAN COMPANY SPRINGFIELD, MASS. 
VANTOOL. PHILADELPHIA, PA. 
VARD INC. ° PASADENA, CALIF, 
VASCOLOY-RAMET CORPORATION WAUKEGAN, ILL. 
VEEDER-ROOT, INC. HARTFORD, CONN. 
VERSON ALLSTEEL PRESS COMPANY CHICAGO, ILL. 
VICKERS, INC. DETROIT, MICH. 
VICTOR ADDING MACHINE COMPANY CHICAGO, ILL. 
VICTOR MANUFACTURING & GASKET 

COMPANY CHICAGO, ILL. 
VICTORY PLASTICS COMPANY HUDSON, MASS. 
VIKING TOOL & MACHINE CORPORATION, BELLEVILLE, N.]. 
VISKING CORPORATION CHICAGO, ILL. 
VITRO CORPORATION OF AMERICA NEW YORK, N.Y. 
VOLCO BRASS AND COPPER COMPANY, KENILWORTH, N.J. 


BIRMINGHAM, ALA, 
NEW YORK, N.Y. 


STURGIS, MICH. 
ST. LOUIS, MO. 
DECATUR, ILL. 
HUNTINGTON, PA. 
PORTLAND, ME. 
OAKMONT, PA. 

. WALTHAM, MASS. 


WADE ELECTRIC PRODUCTS CO. 
WAGNER ELECTRIC CORPORATION 
WAGNER MALLEABLE IRON COMPANY 
WALD INDUSTRIES, INC. 
WALSH CONSTRUCTION COMPANY 
WALTERS MANUFACTURING COMPANY 
WALTHAM WATCH COMPANY 
WALWORTH COMPANY . NEW YORK, N.Y. 
WARD LAFRANCE TRUCK CORPORATION ELMIRA, N.Y. 
WARE BROTHERS DIVISION, CHICAGO ROLLER 

SKATE COMPANY . CHICAGO, ILL. 
WARNER & SWASEY COMPANY CLEVELAND, OHIO 
WARNER ELECTRIC BRAKE & CLUTCH 

COMPANY . BELOIT, WIS. 
WARREN BROTHERS ROADS COMPANY, CAMBRIDGE, MASS. 
WARREN WEBSTER & COMPANY - CAMDEN, N.jJ. 
WATERBURY COMPANIES, 

INCORPORATED WATERBURY, CONN. 
WATERBURY FARREL FOUNDRY & MACHINE 

COMPANY . WATERBURY, CONN. 
WATSON MANUFACTURING COMPANY . JAMESTOWN, N.Y. 


















WAUKESHA MOTOR COMPANY . 
WEATHERHEAD COMPANY . 
WEBB COMPANY, JERVIS B._. 
WEBER DENTAL MANUFACTURING 
WEIRTON STEEL COMPANY 
WELEX JET SERVICES, INC. 
WELLMAN COMPANY, S. K. 
WENDEL, INC., RUDOLF 

WERNER COMPANY, R. D. . 
WEST BEND ALUMINUM COMPANY 
WEST TIRE SETTER COMPANY . 
WESTERN ARC WELDING, INC. 
WESTERN ELECTRIC COMPANY 
WESTERN GEAR WORKS 
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. WAUKESHA, WIS. 
CLEVELAND, OHIO 
- DETROIT, MICH. 


CANTON, OHIO 
WEIRTON, W.VA. 
FORT WORTH, TEX. 
BEDFORD, OHIO 
NEW YORK, N.Y. 

. GREENVILLE, PA. 
. WEST BEND, WIS. 
. ROCHESTER, N.Y. 


LOS ANGELES, CALIF. 


NEW YORK, N.Y. 
LYNWOOD, CALIF. 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 


WESTINGHOUSE ELECTRIC 
CORPORATION 


WHEEL TRUEING TOOL COMPANY . 
WHEELER CORPORATION, FOSTER . 


WHEELING STEEL CORPORATION 


PITTSBURGH, PA. 
DETROIT, MICH. 
NEW YORK, N.Y. 
WHEELING, W.VA. 


WHEELOCK, LOVEJOY & COMPANY CAMBRIDGE, MASS. 


WHELAND COMPANY . . . 
WHIRLPOOL CORPORATION . 
WHITE MOTOR COMPANY 


WHITE RODGERS ELECTRIC COMPANY . 
. RIVER ROUGE, MICH. 


WHITEHEAD & KALES COMPANY 


WHITEHEAD STAMPING COMPANY . 


WHITIN MACHINE WORKS . 
WHITING & DAVIS COMPANY 
WHITNEY CHAIN COMPANY 


WICKES BROTHERS DIVISION, WICKES 


CORPORATION . 
WICO ELECTRIC COMPANY . 
WIEGAND COMPANY, EDWIN L. 
WILCOX FORGING CORPORATION 


CHATTANOOGA, TENN. 


ST. JOSEPH, MICH. 
CLEVELAND, OHIO 
ST. LOUIS, MO. 


DETROIT, MICH. 


WHITINSVILLE, MASS. 


PLAINVILLE, MASS. 
HARTFORD, CONN, 


SAGINAW, MICH. 


WEST SPRINGFIELD, MASS. 


PITTSBURGH, PA. 


. MECHANICSBURG, PA. 


WILLOUGHBY CHEVROLET COMPANY 


WINCHESTER REPEATING ARMS 
COMPANY . 

WINTER-WEISS COMPANY 

WISCONSIN MOTOR CORPORATION 


RICHMOND, IND. 


NEW HAVEN, CONN. 
DENVER, COLO. 
MILWAUKEE, WIS. 


WOLVERINE FABRICATING & MANUFACTURING 


ae | 
WOLVERINE TUBE DIVISION, 
CALUMET & HECLA, INC. 
WOOD COMPANY, JOHN 
WOOD COMPANY, R. D. 
WOOD-MOSAIC COMPANY 
WORCESTER PRESSED STEBL 
a ee lig ee 
WORCESTER TAPER PIN COMPANY 
WORDEN-ALLEN COMPANY 
WRIGHT MACHINE COMPANY 
WYANDOTTE CHEMICALS 
CORPORATION . . . 
WYCKOFF STEEL COMPANY 
WYSONG & MILES COMPANY 


YALE & TOWNE MANUFACTURING 
COMPANY 

YODER COMPANY 

YORK CORPORATION 

YORK~-SHIPLEY, INC. 

YOUNG RADIATOR COMPANY 


INKSTER, MICH. 


DETROIT, MICH, 
CONSHOHOCKEN, PA. 
PHILADELPHIA, PA. 
LOUISVILLE, KY. 


WORCESTER, MASS. 
WORCESTER, MASS. 
MILWAUKEE, WIS. 
WORCESTER, MASS. 


WYANDOTTE, MICH. 
PITTSBURGH, PA. 
GREENSBORO, N.C. 


PHILADELPHIA, PA. 
CLEVELAND, OHIO 
YORK, PA. 

YORK, PA. 

RACINE, WIS. 


YOUNG SPRING & WIRE CORPORATION, 


L. A. aa ee ee 
YOUNGSTOWN SHEET & TUBE 
COMPANY 


ZELLER CORPORATION . ° 
ZENITH RADIO CORPORATION . 
ZIM MANUFACTURING COMPANY 


DETROIT, MICH. 


+ YOUNGSTOWN, OHIO 


DEFIANCE, OHIO 
CHICAGO, ILL. 
CHICAGO, ILL. 





The National 


Technical Division 


and Committees 


ee % X ] 

orking for Peace” is the motivating principle of all activities of the American 
Ordnance Association. To further industrial preparedness for peace the Association pro- 
vides permanent National Technical Divisions and Special Committees organized along com- 
modity lines constantly and immediately available to agencies of the Department of Defense. 

Civilian in character and membership, these Divisions and Committees are composed of 
selected members of the Association whose wartime experience and whose leadership of pri- 
vate industry are outstanding. 

Through membership in the Technical Divisions and Committees, the Association pro- 
poses to keep together skilled, experienced groups in the critical fields of ordnance produc- 
tion for which there is little or no peacetime counterpart. Maintaining the interest of Divi- 
sion and Committee members and keeping them fully informed is a responsibility of the 
National Headquarters of the Association and the respective Division and Committee chair- 
men. These objectives are attained by meetings of the Divisions and Committees from time 
to time by the publication of timely studies and reports in the Association’s bimonthly jour- 
nal, Orpnance, and its monthly report, InpustriaL Preparepness. Special reports are pub- 
lished as required. 

The Association’s Committees serve a very important function in the maintenance of 
contact between industry and the personnel of the services engaged in industrial-prepared- 
ness activities. They are purely advisory to the armed services on problems incident to the 
mass production of special ordnance material in time of emergency. The work, plans, 
recommendations, and reports of these Committees are not concerned with the actual plac- 
ing of production contracts by the Department of Defense. Furthermore, at no time do the 
activities of any Committee have any connection whatsoever with any agreements concern- 


ing price, trade, marketing, or any of the incidents of current procurement. 








Association Publications 


I. addition to its national, regional, local, and committee meetings throughout the year in 
all sections of the country, the American Ordnance Association disseminates authentic in- 
formation of a nonclassified nature which is published to carry forward the Association's aim 
of diffusing knowledge among American citizens on ordnance and other armament sub- 


jects—land, sea, and air. 
The principal publications of the Association are: 


Orpnance—the bimonthly journal of the Association published continuously since 1920 
—an attractive medium for the dissemination of information to members. In its pages are pre- 
sented discussions of current developments in the scientific, engineering, and industrial 


phases of our national security—military, naval, and air. 


Tue Common Derense—a monthly Washington newsletter on our national security and 
peace. Published exclusively for members of the Association, Tut Common Derense is pre- 
pared by the editorial staff of the Association. Its reports on our national defense and its 


point of view make it a valued adjunct of Association membership. 


INDUSTRIAL PREPAREDNESS—an analysis of armament progress especially as affecting the 
work of the Technical Divisions and Committees of the Association. Here are recorded the 
programs and calendar of meetings of the A.O.A. technical groups together with comments 


on latest organizational changes in the Army, Navy, and Air Force. 


SpeciaL Reports—timely analyses of problems and progress relating to the technical ad- 
vancement of ordnance and other armament as well as the broader industrial and economic 


fields connected with industrial preparedness in the United States. 


~ 


Membership in the American Ordnance Association is open to all American citizens. 
All membership privileges are included in the membership dues: individual members $4.00 
a year or $10.00 for three years; life members $100.00; company members (including ten key 


officials of the company) $100.00 a year. 








